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AUDIO LEAD CHECKER a 


— No home or professional 
studio should be without one! 


FEATURES: 


» Rapidiy and ctéarly identifies: 
connections on most audio cables 
»~" Will test very long cables 
® Clear led readout 
» Robust design 
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ROsECT ATIONAL LOTTERY 
simp PREDICTOR KIT 
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FEATURES 
: J» Ideal beginners project = 
: 2 Simple.io use - one switch operation 


orange 















: 2 Automatic switch off saves batteries tale y) f) 
: : 2 Fult source code available PRISICTOR 
PROJECT 

RATING 


Average . 


: APPLICATIONS 
; 2» Use to choose your lottery nu 


:. 3 Excellent introduction to 

; microcontrollers 

: 3» Use in other games 
Kit includes all components, PCS. fixi 
hardware and full instructions. Two A 
bafteries are required (not suppl ft... 


(DEALFOR: . 
>» _-PA/Sound engineers 
© Gigging bands © 

Fault diagnosis | 


ie taalies all components, “PCB, fixing narhvare, 
tase, front panel. label and full instructions. 
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NATIONAL LOTTERY PREEHCTOR KUF-LUGIR £9.99 
Construction details: National: Lottery Predictor Leattet XZ46A'‘50r 





‘AUDIO. LEAD‘ CHECKER KIT LU26D: ‘£19.99 - 
Consiniction ‘delaits: ‘Audio! Lead ‘Checker, Leaflet: XZ20W BOp 
‘issue a14 Pldne 1997 Electronics & Beyond. ‘XD140' £2.25. 





‘Issue '420 / December1997:Electronics &: beyond XD20W £2.65 





PAL COLOUR ENCODER KIT 


RATING : PEATURES a a ee 
Simpis ‘ ‘ : PAL and NTSC campatidle PROJECTED 
TIL campatible inputs . RATING 
64 colour palette “Avérage. 


Conipesite video and UHF 
outputs 

Analogue or digital RGB 
inputs 

Optional S-video output 


Y ¥ YYYY 


APPLICATIONS 
> Colour bar generation 


: : Y»~ RGBt ite and 
es APPLICATIONS > ee 





» ideal beginners project » Chiidren’s toys : Camputer displays 

3» Safe, low vattage Operation 2 Teaching nursery rhymes : Kit includes all components, PCB, Modulator, hardware to connect the Maplin 

» low current giving long » Turn ordinary cards and : Colour Sar Generator SOE and full instructions. A +22V DC @ 300mA, regulated 
battery life fifts into novel presents ; Supply is required (nat supplied). 

>» Directly drives speakers in. ™ : 

: Kit inchudes all components, PCR, : ienrriipt 

{included) or piezo sounders couditer coutdtand Vintilind full ‘PAL‘COLOUR E PHT. LU74R £2499 

» Large range of melodies instructions. One or to LSVbatteries = Construction: détails iPAL Colour: r Encoder: Leanet: XZ4LUI8Op 
supported (15 avaiiahie) are required (not supplied}. : § _ Nssueé118 / July 1997; Electronics’ ‘& beyone 





MELODY.GENERATOR KIT: E 


LUG4Y lapay Birlhitay LUBGWE Bridge LLIG7 Old MéDornk! 8) 

Liles arwesteaves ibe Lae the ace fora iutsia Baie. aetateeeeua RIDER I CDRAIT .--ccennee 

Lw75 ccna Aerie ust iss tts f neh Navies by Suinetine _ Tel: 01702 554000, Fax: 01702 654001, E-mail: Sales@maplin.co.uk 

we. cia weelcior pitas one FT Weading’ ened’ ) i: Orwrite to Maplin Electronics, PO. Box 777, Rayleigh, Essex, $356 ALU 
AN at £4.99 ¢ OrTel: 61702 554002 for details of your nearest Maplin or Mondo store. 


Construction daralts, Mélody Génerat or Leafiet XZ478 S0p | | Please quote Priority Reference Code MA044 When ordering. 
issue 120 December 1997 Electronics > &ibeyond XDZOW ‘£2.65 : 
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as 
These kits are: = 
» Supplied with high-quafity fibre-glass PCBs — pre-tinned, with printed 
legend and solder resist oe For oleh aed sae al potran . 
» Supplied with comprehensive instructions and a constructors’ guide ___ dispatched free of handing charges, A sm 


order charge of £2.95 ine VATis applied to 
|) omers bess than £30.00 inc VAT. Al teas 





> Covered by the Maplin Get-You-Working Service and 12-month warranty 


$ 
Kits de not include tools or test equipment. Hits mizy require additional components or | = subject to avwiaiity, All prices are inckusve Internet Web Site: 
products, dépending on application, please refer to construction details or contact the. f ’ : 
| Maplin Technical Suppart Helpline (Te: 01702 §56001) if in doubt. 2 VAI arid ere Sébject to change. EZOF, ae pS e ee 


| 
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Information Economy 

In the concluding part.of this series, 
Stephen Waddington discusses ihe 
phenomenon of tniormation overicad. 


Radio Communications 
Review 

Harry Watkins kicks off a new series 
on radio equipment, by iuning into 
aenals, preamplifiers and filters. 


Communicating 

Through Water 

Part 2 of George Pickworth’s ariicle 
on pre-Herizian wireless signal 
trarismissian describes the lake 
efiect and polarisation. 


Security Electronics Systems 
In Part 4 of his sees, Ray Marston 
lacks at practical visible-light 
optoelectronic security circuits. 


New Preducts 


Projects 


Getting Audio onto CDs 
Change your old analogue LPs to 
digital via your computer with this 
CDR recorder system. 


Circuit Maker 
Cable core identification becomes 5 
doddte when you build this project. 


Touch Hybrid Relay Board 
Add relay output contro] to your touch 
hybrid security system. 


Features 


Getting on the Internet 

Mark Bnghton ties to persuade you, if 

you haven’t done so already, to get 

online to the Word Wide Web! 4 selection of items from Maplin’s 
: New Year collection. 


Cold Fusion Update 3 : a 
Douglas Clarkson looks into muon Software Hints and Tips 
Ruth Hewer shows you some 


catalysed fusion and the RIKEN SC 
experiment-at the Rutherford Appleton useful computing shortcuts in this 
Laboratory. ney) series. 


What's in a Name? 

in Part 11 of this series, Greg Grant 
investigates piezoelectrcity and the 
use of crystals in electronics. 


Pick a Pocket 
Keith Brindley reviews the fatest in 


*linanie 


Regulars | 


News Report 
Back Issues 
How to Subseribe 

















Personal Digital Assistants (PDAs). Comment 

The Latest in Printing = ak lip el | 
Technology Diary Dates 

Reg Mites details the ongoing ‘Technology Watch 


evolution tn erinter design. 


Technology inthe Mountains — : 
Rob Sparing puts some Maplin products: : 
to the ultimate endurance test, taking 
them up the Peruvian Andes! — 


Clearance Sale 
Research News 
Alr Your Views! 
@Internst 

In the Pipeline 


Editorial 

Editor Paul Freeman:Sear 25< porn: 
Techaleal Authy bt Atgurlee Hunt ete pir 
Editorial Assistant byncia Har 

News Editor Stephen Waddingtis 2 cig Fier 
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being thrown at you-jn all directions. At present 

we have junk mail through the post, unsolicited 
phone and fax calls, junk E-mail, freebie newspapers 
and the roadside is littered with advertising boards 
and hand-outs. And still to come: Active advertising 
on your supermarket trolley, advertising on the floors, 
ceilings, water.and fn the alr — not fargetting through 
audio and video without the conscious mind realising 
it. There will be many others | expect but are we 
prepared for this? | mentlon it because our articie by 
Stephen Waddington looks at just one aspect of this. 
‘information overioad' namely the Internet. 


Congratulations 


Your luck is in Mr MT Ford of Evesham, 
Worcestershlre, you have won the Fluke Scopemeter 
423 competition. We had great difficulty feeling 
amangst the hundreds and hundreds of applications 
to produce one winner but your name was picked out 
of the hat. We hope you will get lots of useful 
measurements from this wonderful bit of kit from: 
Fiuke. The answer was of course (c) Connect and 
View. Our thanks go out to ali the other applicants for 
taking an Interest:in the competition (probably our 
most successful yet) and keep reading you never 
know what we have to give away next! 


C- you imagine our worid where information is 


Paul Freeman-Seat, Publishing Manager 
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Sandia Patents 
Extreme Ultraviolet 


Light Source 


The realisation that atomic gas clusters could serve as part of a sort 
of ight bulb’ thar emirs extreme ultraviolet (EUV) light when laser- 
heated has inspired a recently patented invention at Sandia National 
Laboratories. This light source is enabling the research and 
development of EUV lithography to pattern faster, more memon- 
dense microchips. 

Uni this invéntion, synchrotron radiation was the most 
technically mature alpernative for creating EUV light for research 
lithography systems. Advantages of creating EUV light from Iaser- 
heated clusters of xenon gas are that the. EUV light that can be 
gathered and used is potentially brighter than that fram a 
synchrowon — which sprays radiation our in a pinwhee! pattern — 
and the light source takes less space. | 

In the Sandia invention, 2 small jer of xenon gas fs cooled 10 
temperatures within a few degrees of absaltne zero by supersonic 
expansion into a vacuum. Xenon clusters, in which thousands of 
atoms are held together by weakly attractive Van cler Waals forces; 
form at these low temperatures. The xenon clusters aré heated 10 
ahout 500,000 Keivin with pulses of laser light, becoming a plasma. 
The. plasma re-radiates same of this energy, producing EVV light in 
the process. 

For further details, check: waw. sandia.gov. 

Contact: Sandia National Laboratories, Tel: +1510 2942932. 
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_TriMedia Processor 
Enabling New Generation 
_of Consumer Products 


Years of basic research at 
Philips’ !abs is finally paying off 
with shipments of a new 
genération of programmable 
devices. The TriMedia processor 
has heen specifically designed 
to handle the heavy processing 
demands of high qualiry video, 
sound and communications. As 


Biological 
Sensor Enables 
E-coli Testing 


: coniplexas a Pentium, it can be 
used as a stand-alone processor 
in consumer appliances or as a 
co-processar in a PC, 
For further details, check: 
ww. semiconductors. phil ips.com, 
Concact: 
Phillips Semiconductors, 
Tel: +31.40 272 20 91. 





Researchers at Texas 
instruments have a blatlogical 
sensor that could measure 
levels of E-coll bacteria in beef 
and moniter water quality 
substances fn real time. 

Potentiat applications for the 
biosensar technology include 
miniature sensor systems for 
remote environmantal 
monitoring such as water quality 
control, food and beverage 
process control, djagnostic 
testing and monitoring of 
chemical abusa, chemical and 
drug research and manufacture, 
and affordable capable 
technology to detect the 
presence of pathogens I|n 
poultry or beef. 

For further detalis, check: 
ww. ti. com. 

Contact: Texas Instrument, 

Tel: (01764) 212000. 
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IDT Unveils 





Intel Announces — 
New Class of Flash 
Memory Products 


Nine years of flash memory 
industry leadership and aver 
400 million units shipped 
have culminated for (ntel 
Corporation in @ technology 
that vall have @ revolutionary 
impact on the flash memory 
market segment. Intel today 
announced a nev class of flash 
memory products, called Intet 
StrataFiash memory. The tntel 
strataFiash memory family of 
preducts stores multiple bits of 
information in each cell and 
can be used tn classic as well 
as emerfing applications. 

Speaking to Electronics and 
Beyond, Gordon Moore, Intet’s 
chairman said, “Fwo bits in the 
Space of one starts a new 
directian in memory technology. 
This will lead the way to lower 
cost and open up new 
applications”. 

For iurther details, 
check: waw. inte] .com. 

Contact: Intel, 
Tel; (01734) 403000. 
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200MHz: Processor | 


Integrated Device Technotagy (IDT} 
fas announced.a 2COMHz version 
of its IDT7SHV4700 processor. 
According to DT, the hishér speed 
will enable designers to employ the 
processor in en expended spectum 
of embedded nigh-perfannance 
applications including Leyer 3 focal 
atea networ (LAN) ssvitchss, 
Bipabit svitchss, high-end routers, 
Wide aréa network (YAN) interface 
lige cards, colour printers and 
Ethemet-to-ATM (asynchronous 
Transfer mode) bridges. 

For further details, check: 
wey. idt.com. | 

Contact: ID, 
Tei: (02372) 3633339. 





Functionality 


Partable.Add-ons has announced 
36k-bps, GSM and ISDN modular 
options to its FreeSpirit range of 
PC Cards. Users will be able to 
add additional functionality to 
their existing FreeSpirit card by 
purchasing the relevant upgrade 
pack. ‘The $6k-bps, GSM and 
[SDN are priced £269, $125 and 
&149, respectively: 

For further details, check: 

ww. portable.co.uk. 





Contact: Portable Add-ons, 
Tel: (01-483) 241333. 


BT Moves'Closer 


to High ‘Capacity 


Bi Wired 





Man Project — 





: Almost by 2 process of 
: technological asmosis, an 
: increasing percentage of the 


: human mee are gradually 
: becoming cyborg, claims 


: Professor Peter Cochrane, head 
7? Of research at BT Labonttories. 


“Sround 20% of the functional 


: parts Of a human body can 
: already be replaced. This 

: inches the knee, hip, ankle and : 
: etbow joints,-artificial hearts, 

: ears, and skin, and shortly, we 
= will have; lungs, liver, pancreas 
? and other vital organs as well 
There are also now weil over half 
: of a million people walking 

> around with electronics 

; embedded inside them in the 
form of pacemakers and so on", 
= added Professor Cochrane. 


With this in mind and the fact 


; that many people now carry 

: pagers, calculators, mobile 

: phones and health monitors, 

= researchers at BT Laboratories 
: are now working On the ‘BT 

: Wired Man’ — study of the 

> potential for combined 

> communications to both 

= the outside and inside of a 


: human being. 


Among the izems being 


: examined are pacemakers, 

: electronic pain relief modules 
: forthe spine and knee, plus an 
: antiepilepsy unic chat 
:; Simultaneously firés pulses into 
: the left and night hand lobes of 
: the brain. 


For further details. check: 
wea, labs. bt.com/index. htm. 
Contact: BT Leborataries, 


: Tel: (01743) 647445. 





‘Optical ‘Network 


BT is running two pllot trunk 
network links using 16-channel 
dense wavelength division 
multiplexing (WDM) systems, 
moving the company a step 
claser te a high capacity all- 
optical network for the UK. 

The two new links between 
Selfast and Cartis!s, and 
Newcastle and Edinburgh, will 
be able to move network traffic 
at up to 40G-bps ~ sixteen times 
faster than existing long 
distance optical fibre systems. 

The pitot schemes, which will 
operate on two of ihe longest 
and busiest routes in the UK, 
are expected to enter service as 
early as 1998, The technalogy 
will be installed on boih direct 
and back-up routes between the 
Jocations, 

For further detatis, check: 
ww. bt. com. 

Contact: BT, Tet: (01743) 647445. 
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£1, Million for ‘ae 
Digital Radio Mieicy 


The Radio Authority has 
announced details of a 
£fmillion field experiment with 
digital radio, designed to 
improve the planning 
effectiveness, efficiency for 
local services, the first of which 
will be advertised next year. 
Although digital radio is an 
intrinsicalty svell-proven system, 
the Authority wants to increase 
the experience avallable with 
low-power networks and 
Scenarics, whereby a Service 
has to cope with interference 
from ather local services 
sharing the same frequency. 
Contact: Radio Authority, 
Tel: s (0474) 430 2724, 
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TL Announces :£15 
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Million University 
Research Fund 





Texas Instruments (11) has 
announced a £15million 
imesiment to support applications 
for high performance digital signal 
processors (OSPs} at universities 
around the veorid, 

The creation of this DSP University 
Research Fund 6 the latest in a 
seyies of ectiens to iden the 
compary’s lead in digital signal 
processing solutes. It 
compements 11's establishment of a 
£SOmilien venture casita! fund and 
ihe opening of a major new research 
facility, both supperting future DSP 
applications Cavciogment, 

Universities interested in 
submitting abstracts 16 the 71 DSP 
University Research Fund shoutd 
bezin by tooking at basic criteria en 
Tis hiams pace, 

For further details, check: 

Wen. f7.com, 

Contact: Tews Instrument, 

Tél: (0.1784) 212000. 
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European 
Consumer Clear 


= 


Shelves of 
Mac:08:8. 





hare than 200,000 copies of 
the new release of the 
MacIntosh Operating System, 
Mac OS 8 were sold across 
Europe fa the first two weeks 
felfowing tts faunch, confirming 
that Appie is still a key platfotm 
in Europe, 

The first localised versian of 
MAC OS 8 was launched in 
France during the middle of 
September with other countries 
following since then. Global 
sales af the MAC OS 8 world- 
wide have reach more than 1-6 
million svortdwide since tts 
intreduction in the US at the end 
of July. 

For further details, check: 
Were. apple.com. 

Contact: Apple, 

Tel: (0181) 569 1199. 
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Elecironic Wallet 
Goes on Trial 


> After nearly two years of 


development, US-based 
Currency Scientific inc: (CST) 
has announced the completion 
of the world’s first Electronic 
Wallet ancl is inviting payment 
industry leavers to craluste its 
advanced technology for use in 
: planned pilot tests. 

‘The Electronic wallet provides 
consumers with everything 
necessary 10 perform credit, 
débit, cash and identification. 
and other financial account 
transactions at the point of sale, 
at ATMs or benveen consumers. 

Increasing the secusity of all 
types of monetary transactions, 
CST combines sophisticated. 
Direct Sequence Spread 
Spectam communications with 
a hybrid crypto system. Credit 
and debit transactions are made 
more secure. using cryptoeraphic 


i signaturing, thereby eliniinatings 


the exposure of account 
mumbers tO remil clerks:and 
providing prooj of ransaction. 

Additionally, thé CS} Elecironic 
Waller can store elecironic 
identification and personal data, 
such as drivers’ licenses, pass key 
eniry, insurance account. 
product preferences anci 
frequent ter programs. 

For further details, check: 


i  wwwemonerworld.com. 


Contact: Currency Scientific, 
+1 781 329 7799. 





illuminated with White light. 


MicroDisplay designs each grating to Giffract'a colour component 
(red; green, or blue) of the white light towards a Particular direction, 
Each pixel triad on the display is composed of séts of specifically 
designed gratings to handle red, green, and blue light components. 

The current dominant method of colour production in LCDs 
Tequires that a mosaic of red, green, and blue gel filters be placed . 
over each pixel triad. These filters, while producing effective colour, 
reduce the.amount of light transmitted through the display, causing 
the display to be darker and colours and’ images less distinct. 

For. further details, check: we. micredisplay.com. , 

Contact: MicraDisplay, Tel: +1 510 243 9515. 








| Miniature Bisplays 
| Get Colour for Free 


| A few way of producing colour on small liquid-crystal displays. (LCDs) 
Is being pioneered by screen manufacturers, {vicroDisplay, The new 
method uses diffraction, very similar-to the way a prism separates. 
white. Jignt into its component rainbow of.cofours. 

MicroDisplay’s colour.displays use small diffraction gratings to 
generate @ reflective mode display with saturated colour pixels. Much 
like miniature prisms, the gratings difiract rainbow pattems when 
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: Disk Dimensions Drive Downwards - 


: Western Digitat claims to be 

- the first disk drive manufacturer 
: tO announce a low-profile 

: 9-4G-byte, 3-Sin. Ulva SCSI 

: hard drive. Volume production 

: of the new drive cormmenced in 
: October at Westem Digital's 

: Tuas, Singapore, manufacturing 
: facility. 


For further details, check: 


: Weta. wde. com. 


Contact: Westem Digital, 


: Tel: (01372) 360055. 
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Philips Brings Answering Machines and Cordless 
Phones Under Digital Control 


Like many consumer electronics 


eqjuipment, telephone answering 
: Interface IC, Philips 
* Semiconductors has greatly 


machines and cordless phones 
now feature digital keypad 
conirol of all their functions, 
including loudspeaker/earpicce 


> volume, ring-tone volume and 


Inswer response time. Until 
now, however, designers had to 


: adda considerable amount of 


peripheral circuitry around 
conventional telephone [Cs in 
order to implement these 
features. 


January 1998 


With the introduction teday of : 


the UBA1707 Telephone Linc 


simplified the design problem. 


i This brand new single-chip 


solution not only brings the 
analogue finctions of cordless 
phone base stations and 
telephone answering machines 
under full digital contro), it also 
includes an on-chip loudspeaker 
ampliffer, microphone amplifier 
and electeanic hook control. 





For further details, check: 

wed. Seniconductars philips. cos. 
: Contact: Philips, 

: Fel: +3140 272 2091. 
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The Headphone Amplifier Box 
_ Balanced or unbalanced microphone or line input 
to headphone output 


Professional portable units operating from an internal PP3 
battery or external mains adaptor 
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Are You Avoiding the Net? 


Mave you considered trying the Internet? If 
you have, but are a little unsure how to go 
about it or would lke to know more about 
what you need to Duy and fit to vour 
computer, this series of articles will lct.vou 
know exactly what is involvect. This will 
help you ta make each decision along the 
way with confidence. Over the next few 
months, we will take you through each of 
the steps in detail, discussing the choices, 
choosing and Auting the nardware and 
sotiware. configuring your system and 
going on line for the first time. 

This really is 4 worthwhile exercise. Far 
too many computers sit in che corner of a 
room with just afew games and a word 
processor installed, but an Internet 
connected computer can be so much more 
than chit. The Interne1 gives your family a 
window into the world and transforms your 
PG into a five evolving world encyclapsedia 
and communicator! 

You don’t have to be in the least bit 
inerested in- computers to enjoy using che 
Intemet This takes some getting used 10, 
especially for those of us who already have 
& picture in our minds as to whata 
coniputer is al] about. 
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by Mark Brighton 


Connectivity is the Key 

I personally first encountered home 
computers in ihe early 1980s, when a vietual 
torrent of new models capable of all sorts of 
new things were hining the market at once. 
Calour disptays, sound and. musical effects 
(of a sort) and the Juxury of a disk drive 
6'/in. floppy with 2 massive 350k-byies of 
storage) marte these machines seem. very 
sophisticated comparect with the stark, métal 
cased utilitarian computers of the decade 
beforé. Computers had become niore than 
mathematical modelling tools for academics 
and started to have a.use in the home. 

j still have an Atari 800 camputer of 1979 
vintave (all robust beige plastic on the 
outside and heavy duty cast aluminium 
casings inside) with matching disk drive and 
cassette plaver. Because of 2 forthcoming 
trip to Germany, | even resurreciect iis 
system just the other day to load up a 
cassette-based ‘Conversational German‘ 
course. Whilst listening to the cheerful 
burring sound of data gradually streaming 
Into che computer (occasionally rewinding 
and starting patiently again when it all went 
wrong), | had time-to muse on rhe inc: that 
many young PC users are probably nat even 
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aware that there was a day, not su very long 
ago, whea home computer buffs could only 
pet data into (or our of) their 8-bir pride and 
jay by connecting it to the ‘Mic’-and ‘Ear’ 
jacks cf 2 common or garden cassette 
player. Volume contrals then had to be 
painstakinaly adjusted until the data owed 
smoothly: 

My own softs were quite astonished that 
they would have to wait for ten to fifteen 
minutes for a game to load via cassetre! 
They take their hard drives, CDROM drives 
and the like for granted, not to mention the 
dedicated games consoles with their ‘instant 
play’ cartridges. 

This isn’t an article about. computing 
nostalgia, bur the above serves merely to 
ilhistrate the fact that most of the advances 
in computing power are directly related to 
impravemenis an refinements to the 
connectivity of chose computers. This 
applies both to the means by which we get 
data into and out of the computer and in 
the way the computer communicates with 
the real, human word. 

Early honte computecs were limited to 
slow pe-based loading and saving of dara, 
sincdy one fife after anoiher. as well as very 
primitive sound and eraphics. Later ones 
were fitted with disk drives, allowing 
multiple random fite uccess from anywhere 
on the disk widhin seconds. This was an 
important factor in the overall evolution of 
the computer because it was the medium 
that allowed access to all of the extra cata to 
fill the extended amounts of memory dat 
were fitted to later machines. 

Extra memory io curcn alowed storage and 
manipulation of the extra data required 10 
animarc more complex colour cisplays and 
to control the new dedicated saund 
generators with waveform and envelope 
shape concol, filtering and so on. The 
speed of the machines increased, «lowing 
the CPU to clo all che number crunching 
necessary to process all that extra data 
smoothly to produce a far more realistic 
resuit in an analogue wodd- 

The developinent of the hard drive from 
Ene 10 or 20M-byte capacity found in 
computers at the end of the 1980s to the 
Gigabytes of storage available today has 
played iis part in the greatiy increased ability 
of the hanie computer (by now, 
predominantly the 1BM PC-AT conypatihle 
Sehies) to act a5 an entertainment ancl 
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reference server for the whole family, as has 
the availability of huge multimedia 
encytlapaedias an CDROM, bit none of 
these developments fivals: the almost 
infinite improvement in connectivity gained 


by going on line to the. Internet. 


Find Out More About 
the World Wide Web 


1f you are a regular reader of this magazine, 


you will have naticed that we run a regular 
feature on the Incernet near the back of 
each issue. @Inteme: will keep you up to : 
dare with the jatest happenings an line, as 
well as giving you some ides of the 
incredible diversity of sites thatyou may 
visit. No magazine article or book could 
claim ro be a truly comprehensive guide to 
all that is on the Intermect, but there area 
number of books that will be helpful to-you 
in fincling starting points. 

The Internet international Directory — . 
1997 (Stock Code NQ17T) lists and reviews 
over 3,000 sites covering a very wide range 
of subjects, or for those of a more joystick 
oriented nature, the #rerziet Games 
Directory (Order As NQ16S) will refer you 
to thousands of game related sites including 
news groups and mailing lists, Rach of these 
books also includes a CDROM and will help 
to ease you through the inical period on 
line. The open-ended structure of the net 
can be a fittle confusing until you are 
familiar with the search facilities used to 


locate sites relevant to your areas of interest. 


For more general information about the 
intérnet, two:more new books are available 
from Maplin; fhe. Complete idiots Guide-to 
ibe Internet (Order Code NQG1R) and Haw 
the World Wide Web Works (Stock Code 
NQ356L}. 
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For readers with smailer budgets, the 
Internet and World Wide Web Explained 
(Order Code ANG68Y) also provicies a gaoki 
basic crounding of the subject. 

Ai the end of the day though, che simpte 
fact is thac the Web covers every subject 
under the sun (and some that rarely sce the 
light of day). It seems that no matter how 
specialised someone's hobby or interest is, 
they -have decided to share it with the v. ond 
via the Intemet. 
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internet Service 
Providers 

The first thing: that you need to do once you 
have decided to get yourself connected to 
the Internet is to choose a service provider, 
i.c., the Campany to whom you will 
subscribe and dial into to make your 
Internet connection. 

There are nvo basic pypes of service 
provider Internet Service Providers, or ISPs, 
offer a dial up Internet connection, usually 
for a flat fee of between about 57 anil £10 
per month. Demon anc Piper (UUNET) are 
two of the best known ISPs. 

Online Service Providers (OSPs) provide. 
you with a primary connection to their 
network of online services, butalso allow 
yOu to access their connection to the 
laterneLvia a pateway. Coopuserve and 
AOI. (Amesica On Line) are the best known 
OSPs. OSPs tend to bill their customers 
differenily, witha monthly minimum charge 
plus'a supplement depending how many 
hous you spend on line each manth Over 
and above the time ihey allow for the basic 
charge. Access to the Intemet is sametimes 
filtered by the host service, with selective 
delivecy of a proportion of the sites an the 
Net. Whilst Internet access is not always as 
fast as a connection vis an ISP subscribers to 
on line services do gain fram thé provision 
of a whole set of specialised themed! 
services. You Drowse these using special 
sofeware that makes it very easy to "point 
and click" your way around the system. The 
screen shot'shown in Phato 1 shaws an 
example taken from the software provided 
by Compusene. 

some [SPs can also provick: sofware 
packages that make. using the diferent 
aspecis of the Internet easier, but you don’t 
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Sseamiess, and the current version, called 
CompuServe 3.0, makes browsing much 
more simple, although it still mins a separae 
a oi  . | browser for Internet access (now Microsoft 
i p aieosot a pga thelo , | Explorer). E-mail is also offered and 
_ books in BIMETorrsets 7 i Compuserve are in the process of 
ec SPLETE a Ga OT? | converting from the use of long unwieldy 
or’. S la fey ary / Ai; a ; membership numbers to identify individual 
aac ae a" See) = subscriber address to a real naming system, 


4 PONT Ae , | Lh i ee. john smith@compuserve.com. 


Compuserve 
Tariff Scheme 


Campuserve has traditionally min a tant 
scheme charging a basic monthiy charge 
that inclucies up to five hours access per 
month, plus extra charges far periods over 
the first five hours. In addition co this, the 
Compuserve service package is a multitier 
oné, with.a basé of free (to subscribers) 
services and a higher tier of premium 
services for which a surcharge is levied 
whilst you are comnected to hear. Just to 
complicate matters, all charges are made in 
US Dollars and are subject to exchange rate 
fluctuations outside of the US. 

Ar the time of writing, Compuserve are 
carrying our the conversion of their billing 
system 10 a largely flat rate service, initially 
in the US and Canada only. The fat rate 
charge is 15$24.95 per month for unlimited 
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providers hast machine. Examples of well- 
known browsers include Netscape Navigator 
and Microsoft Explorer (which is included in 
“ii more recent versions of Windows 95). 

Now, Jet’s take a Jock at examples of these 
services a litte more close 


actualiy necd fet packages inorderto use = sot compatible with the Internet. Initiaily : access, although surcharges will still apply to 
their systems to gain access to the Net The =: they grafted a modified versian of Mosaicto =: same services. 

nature of the direct access ISP contact : their software package when they introduced : Iris always very easy to ry Compuserve 
points (sometimes called ‘Points of Internet hosting. but this very obviously ran; out, a5 chey often give away cover CDs 
Presence’) allows you 10 use a standart : as two different programs. > on the PG magazines with 2 free month's 
Internet browser program once youlogon : They have continucusly changed their ? trial period, wial password information and 
(by entering your account details} to the > software to make it more friendly and : free software. 


Compuserve 


Campuserve, farmed in 1969 when the 
Internet did not even exist in its present 
form, are the biegest service provider in the 
world. They have put together a package of 
on fine services (CompuServe Intéractive) 
tailored to be home and office friendly, 
avokling technical jargon and ehe need for | 
specialist software knowledge wherever 
possible. Just press a button to access news, 
weaiher, stack market information ora’ 
number of different home- and 
leisure-based areas, They runa number of 
virtual club/conferénce‘exhibition sites 
(called forums) on almost-any subject, 
similar to Intemet Usenet groups, but with 
more interactivity and strucnure presented 
invuitively for the ardinary man (or woman) 
in the street. 

Compuserve has heen around for a lang 
time and as such, they set cheir own 
standarnis for software and presentation a 
long time ago, well before the advent af 
Intemet browsers like Mosaic, Explorer, 
Navigator and the like. Linfortunateiy, in 
some ways, this means that their special. : 
access progmim, orginally called Compuserve 
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Compuserve Access 
Numbers 


Compuserve have recently sct up a 

Lo-Call 0845 number for nationwide access, 
so you no longer need to know whére your 
local Compuserve node is, of program one 
of umpteen local niimbers. Access is 


currently at speeds up to 33°6k- oe Ke 


baud, and may be upgraded to 56k- 
baud in the notroo-distant furure.. 


Demon Internet 


Demon is one of the best-known Intemet 
Service Providers. Jt was founded in 1992 
when the Intemet and its protocols were 
already fairly well established. ‘They were 
able to start out by offering a standardised 
package and does not have to face the 
equivtlent Betamax/VHS type prohtem that 
early players like Campuserve are still 
burdened with. They do not offer themed 
browsing areas, forums or a-contro! panel. 
for the Internet in the way that Compuserve 
do, but leave you to rely on third party 
browser software to access the search 
engines that already exist on the Internet 
(more of those ina later issue), 

Having said that, Demon do offer a 
software package as an extra option fo 
subscribers, which autoniares ancl simplifies 
the process of connecting to the Internet 
and using its differen: facilities. The 
package, called Turnpike, provides an easy- 
id-install solution for many users but can 
sometimes cause problems with other 
nenvorking softwaré, particularly if a cabled 
company nenwark is also in use. It would 
seem that Turnpike docs replace or modify 
same files required by other networking 
sofiwure. 

A standard dial un account with Denon 
gives you unlimited access to the Internet, It 
allows you to set up your personal e-mail ’ 
address and for untimited mailboxes to be 
set up for members of your family, fiends 
and £0 On. ACCEss {D> newseroups is 
provided, allowing you to view or participate 
in correspondence on any subject. 

should you fect like sexing up your own 
Web site, Ocmon also pive each subscriber 
5\E-Dyte of virtual Web spacé for personal or 
commercial use. These even include twa 
digital audio channels (RealAudio streams) 
to add sound broadcasting facilities to your 
site. Note that the Turnpike sofiwaré 
package available fom Demon includes the 
Web authoring program, HoTMetal Ligh: 
3.0, trom SoftQuad. 


Demon Tariff Scheme 
Demon charge a One-off] set up fee of £12.50 
and a monthly unlimited access charge of 
£10. There. are no additional charges for 
access to any intemet sire, bur the 
difference between Demon and an On Line 
Service provider like Compuserve is that 
with Demon you are oniy (sic) gaining 
access to the Internet and not to specific 
information or forum services managed by 
the service proviticr, 
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Access Numbers 


Demon have long used wht they call 
‘virtual Points of Presence’ (vPoPs), allowing 
you to dial one of a selection of Lo-Call 0845 
numbers, depending whal speed or line 
type you wish to access (analogue, ISDN or 
Orange cellular). 33-6k-baud access is-now 
being provided on one of their aécess 
numbers and they have stated their 
intention to provide sufficient modems 
“that.in the peak 15 minute period, 95% of 
callers obtain 4 connection within 5 
attempis™. The best known of the Intermet 
Service Providers are 10 some extent 
becoming victims of their awn success, 
Membership of Demon has prown in an 
almost parabolic curve as the Intemet has 
become part of everyday life and there is no 
doubt thar there are periods when it is 
rather more difficuit to get a connection 
than one woukl wish. 

Demon have announéed recently thar 
they are in the process of fitting néw- 
equipment that will allow compatibiliry with 
the coming $6ék-baud technology standard. 


Taking the First Step 


Iwould not ask my readers to believe char - 
the above has formed 2 conyplete 
description of all chat either of these evo 
service providers have to offer, but [hope 
that the information has been 
representative of the different types of 


* access available.-This series of articles is 
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concerned with aursing the beginner 
through the sométimes confusing process 
of getting on line to the Intemet, with step- 
by-step examptes, het ir will seill leave you 
with some choices to make along the way 
Quite apart from Compuserve and AOL, 
who provide their own custom sclurion to 
Internet access, there are a growing number 
oF ISPs all offering a very similar connection 
ata variety of different prices. The reader is 
advised to read reviews, study the 
advertising and ask the recommendations of 
anyone they:know who is alreatly on the 
Net before making their decision. 

For the remainder of this series, we will 
use the example of a first time user who has 
chosen to open an account with Demon 
Interne:, 2 standard ISP. although the 
information provided will directly apply with 
no changes to other ISPs and no choice as 
to a best or most suitable service provitter 
should be inferred from our example. ‘The 
OSPs tend to provitle very easy to set up 
custom sofeware and take you through the 


: steps necessary to make a connection in any 


case, although the sections abour choosing 
a modem and configucing your system for 
on line access should sill apply. Next 
month's article will look at the hardware 
and software necessary co get on line and 
help you to choose a modem and Internet 
browser software, assuming throughout uy 
you have decided not to purchase the 
service provider's software package and are 
intending to go italone. sists 
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if you.are Jooking for an easy and enjoyable way of ‘Studying ‘or >, 95 + 
improving your knowledge ‘of electronics then this ts the software for you. 
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Martin Pipe describes how you can produce audio CDs 


ot so lane ago, such a 
concept would have 
seemed absurd unless 
you had several millions of 
pounds to invest ina CD 
pressing plant But thanks to the 
wonders of CD-Recordable (CD- 
R). making one-olf CDs that 
contain up to 74. minutes of 
auclio is not only afforshle, but 
practiod too. A new breed of 
selécontained consumer audio 





Fac ig bire 
- Fey ce 
aC errr 


Ih CONN FY = 


from a variety of sources. 


recorders, from the likes of 
Pioncer and Philips, are 
beginning to appear: The most 
flexible approach, however, 
involves a computer periplieral 
—the CD-R writer or ‘bummer’ 
thar can now be picked up for 
litde more than the. price of an 
audiophile CD player: The blank 
discs needed now sell for 
around £4 éach — although you 
can pick up unbrindec! discs for 
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Figure 1. Disc structure diagrams. 


is lite as $L50 each, in bulk. In 
terms of computer, you'll need a 
PC equipped with ar least a 
486DX2/66 processor, ora 
68040 (or faster) based Mac, A 
gigabyte or so of spare hard disk 
space, for the storage of 
temporary audio files anc’or 
disk images, is also ; 
recomunencdedt 

rhe dises thst you create 
conform 10 the original Red 
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Book audio CD standard, and 
hence, can be read on the 
majority of CD plavback 
hardware — including Hi-Fi 
systenis, personal Discman-style 
players, computer CD-ROM 
drives, LaserDisc players, CD- 
based videogames (tike 
PlayStaion and 3D0), incar CD 
plavers ancl CD-i systems. Even 
an old (circa 1984) ancl tatty 
Philips CDi04 is able to play 
most of my.audio CD-Rs 
impeccably. Fhe only equipment 
that has reputedly succumbeéx! 
io compatibility problems is ihe 
first generation of DVD players, 
most of which dicin't make it to 
the UR. The issue doesn’t affect 
newer géenenitions of DVD 
harchware. 

Applications of CID-R audio 
are enormous, making this the 
most exciting development in 
audio recorling for years. if 
you're in a band, imagine being 
able to sénd a demo CD instead 
of a demo tape. Transcabing 
your Ervourite tape recordings, 
or rare and wiluable vinyl 
recorels, onta CDs for general 
use — what 2 concepi! DJs, in 
particular, may find this of value 
—sonie of their records are 
expensiveto-obrain 12in, 
IMpPOrls, or special promo 
issucs. D]-speciiic CD plavers 
that offer a considerable amount 
of manipulative Aexibiliny — such 
a8 Pioneer's CD}-500 and 
Soundlab's dual deck (Maplin 
Stock Code FUS6T) - are now 
conunénplace in clubs. CDs are 
much more pornable than 
records, and are thus proving to 
be the format of choice as far as 
the mobile Df is concernexi. As 
somebody who used io DI 
myself [know exactly haw 
galling it can befor prized . 
records io po AWOL, 

General purpose mobile Dis, 
who cater for wedding 
receptions and other evens, can 
assemble compilations of the 
7in, singles that sre cequested 
most frequent: Tvenry-four 
threeaminute singles can be 
accommexiated on 2 single CD- 
R. This saves on weight — 
imporant when you're lusginu 
around boxes at 24m ona 
Sunday morning — and wear and 
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tear on the records themselves. 
The ‘man in the street’ can also 
produce compilations of 
frvourite CD tracks — with sound 
qualirny miles above that of the 
finest cassette decks: There are 
also business applications lor 
CD-R audio — many Companies 
use 2 CD player hooked up intro 
their call-waitine systems. With 
CD-R, you can produce your 
own call-hofding music, 
complete with announcements 
that pive deiails of special offers 
and other news announcenients. 

It is possible to copy CD wacks 
digitally, saving ther to vour 
hard disk first as 2 digital audio 
file (WAV for PCs, ASFF in the 
Mace world). There is hence no 
perceptble loss of quatity 
whatsoever, Your CD-ROM drive 
must, however, suppart digital 
audio extraction + ancl thiit 
generally: means a SCS! CD-ROM 
clive. Taat said, some MS-DOS 
extraction utilities have been 
written specifically for some non- 
SCSI drives, such as the old dual- 
speed Panasonic CR-562, These 
can be found on the Internet - 
try entering the drive's model 
number into a seacch engine, 
like AltaVista 
(http: //w4.altavista.digital .con), 
This isn't an issue for Mac-users, 
since the adoption of SCSI for 
peripheral imerconnections is 
nearuniversal All is not fost for 
PC users, however. ff your CD-R 
unit is SCShinterconnected, then 
this can be used to extract the 
audio files far temporary storage 
on your hard clisk: 

To make recorlings from 
analogue sources, such as tapes, 
viny! ancl the amalogure Guipurs 
of ditital audio equipment, you 
will need a sound carl in your 
computer io digitise the audio, 
and store it on your hart diskas 
a 16-bit stereo 44-1KHz- sampled 
e., CD-qualicy) file. The vast 
majority of PCs sold for domestic 
multimedia applications include 
a soundcard, while all Apple 
Macs have an autho inpur as 
standant Same PC sound-cards, 
such as the 400 Turtle Beach 
Multisound Fiji, have a SPDEF 
coaxial digital input. Theough 
this, programme material 
sourced from digital recording 
formats (such as DCC, MimiDisc 

and DAT) and Broadcasts (DAB, 
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Goodmans Mint Turntable 
(Stack Code KS2ép). 


; when it finally gets going) can be 
: saved to hard disk, and from 
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there, transferred to CD without 
the need for intennecliate 
analogue conversion stages, 
giving potentially-better sound 
quality. End-to-end digital tive 
recofdings are thus possible — 
even for consumers and fledgling 
tuunds! Mfore on this next month. 
Just about all CD burners are 
supplied with mastering software 
that alfows captured sound fites 
10 be converted into Red Book- 
compliant CD audio tracks. 
Before burning the CD, you cari 
wpply various effects (such as 
timming. noise. reduction and 
fading) to your audio captures 
using. an audio editing program, 
AS far as che PC is concerned, the 
best.such programs inchide 
GoldWave and CoolFdit 96, both 
of which are availahlé as 
shareware On computer 
mhavazine covenmounted 
CD-ROMs and the Internet (try 
http: //swa, shareware. com). 


; The commercial package EasyCD 


Creator fram Adaptec, which will 
be detailed next month, includes 
some surprisingly effective thers 
specifically for cleaning up hissy 
tapes and scratchy EPs. More — 
VinyL-refarec! issues are cliscussed 
at the end of this aricle. | 


_ A Bit About Data 


dn lipkedeaer 


CD-R was originally introduced 
asa system of producing test 
pressing data CDs. The first CD-R 
mastering equipment, which 
sold in 1993 for tens of 
thausancs of pourntts, was. 
enthusitstically embraced by the 
video game. industries and 
software developers — Le., 
companies rich enough te afford 
the damnex! things. Now, CD-R 
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bumers, capable of much better 
performance and small enough 
[o fit into a computer's hat 
height 5-25in. drive bay, can be 
picked up for around £300. Mast 
hoak up to a SCSI pon, although 
some connect via the IDE 
interface thaz’s rather more 
common, at feast, a5 far as IBM- 
compatible PCs are cancermedi. If 
you opt for 2 SCSI médel} far 
your PC, don’t forget to budger 
fora host adaptor if your 
machine tloesi’t already include: 
one for the hare disk. Decent PCI 
SCS2 models start at £100 or so. 
The Adaptec 2920 (Stock Code 
CEAOT) is a good SCSI-2 card for 
PCs with 2 spare PCI stor. 

Unlike the frst bumers, which 
were stricuy sinvle-speed onky; 
the models you can buy today 
are capable of writing at multiple 
speeds. Double-speed is very 
common, while more expensive’ 
maxlets tend to write at fx 
speed. The HP 6020i, available 
from Maplin (Stock Code LR97F) 
is a quad speed SCSL-2 
interfaceabie writer chat sells for 
less than £300! If you're on’a 
budget, then it's worth noting 
that many vendors offer the. 
excellent double-speed Philips 
CDD2600, which also'sports 2 
SCSI-2 interface, for less than 
£200. The latest high-end models 
wil] write ai 6X speed — in other 
words, writing the disc will take a 
sixth of the time needed to write 
a disc at single spced. OF course, 
CD-R equipment: will also read 
conventional audio and date 
CDs.-That said, it's worth 
hanging ono your conventional 
CD-ROM clave, particubirly if 
you're making audio 
compilations from CDs, What's. 
more, CD-R drives céad tobe 
rather slow (this is because the 
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complex laser assemblies that 
they employ are rather heavy). 
While 24 CD-ROM drives are 
commonplace, the fasrest CD-R 
drives curcently available will 
only read atsix-speed. — 

When used for data (ellow 
Book), the capaciny ofa CD-R 
(lise — known as a WORM (Write 
Once, Read Many times) 
medium because the contents of 
ihe disc can’t be altered once it 
has been wriuen andi closed ~ is 
650M-byte..Data applications of 
CD-R include backaip and 
archiving; even if-you buy a drive. 


Jwimarily for producing audio 


CDs, there's no reason why you 
can't aiso use the peripheral for 
this eminently sensible task. Ask 
yourself how Jong it would take 
[oO reconstruct your data if it was 
lost through a virus infection or 
hard disk crash! Transfer of data 
benween machines is another 
important use; just about every 
recent.PC has a CD-ROM drive, 
while those with Zip, Jaz or tape 
drives built in tend ta be 


? gelatively few in number. In 


addition, thene is a variety of tane 
formats — DAT, O!C, Tezvan and 
DET — and compression formats; 
jest because your PC has access 
tO 2 ape drive, it doesn’t 
pudrantee thar the one available 
to your faraway colleague will be 
able to read your media. 

This particular issue af 
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transferred via CD-R to the 
photorypesetting agency (the 
company that produces the final 
output films for the printer). 
Once the shotonpeserter has 
finished with them, they"ne 
retuimed to the Manlin editorial. 


_ Office and retained for anchive 


purposes. Until affordable CD-R 


CD-R Media. 
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burst onzo the scene, Maplin 
used to employ a removable 
hard disk system known as 
Syquest— which is rather fragile 
and, at 88M-byte, limited in 
storage cansciry by modém 
standards. A significant arzument 
in favour of CD-R’s use as an 
archiving medium is that the 
lifetime of the media is said to be 
asound 50 years. By this time, 
the iniprmation — whether audio 
or dar — would have been 
transferred to another, more. 
capacious, format — assuming. 
that it still has any relevance at 
that date! ; 

The CD mastering progranis 
that ship with CD-R hardware, 
such as Adaptec's Easy CD Pro 
95 sofiware suite, allow you to 
select and copy.certain files from 
the hard disk, generally using a 
familiar drag and drop user 
Interface. Ror cross-piatfarm 
reactability of the disc, the 
1509560 File format should be 
used. Uiniortunarels,. ISO9660 
only supports 8:3. DOS-ype 
filenames. An alternative for 
Windows 95 users is the popular 
Microsofizteated Joliet, which 
allows long filenames. IF the disc 
is tO be read anky by Macs, 
consider writing the dise in Use 
Mac-specific HFS (Hierarchical 
Filing System). 

Support jor HFS is found — 
hardly surprisingly — nearty 
exclusively in Mac masiering 
software, such as Astanme (now 
Adaptec) Toast. All modern CD-R 
burming software is able to 
handle the track-by-track ‘ 

_ assembly of audio dises, to Red 
300k standacils, The option to 
create mixed mode discs, which 
coniain audio tacks (playable on 
CD-ROMs and audio equipment} 
as well as a data track (readable 
ron the computer) is a feature, is 

usualiv also offered. Some 
packages can even handle the. 
White Book standard — with this, 
you can create VideoCDs from 
MPEG-1 vicleo files. 

Next mont, I shall describe 
not onfy how you can make 





VideoCDs, but also how MPEG 
layer 3 (MP3) audio encoding —a 
system often used in broadcast 
studio links, since it is capable of 
CD-quality audio-streaming over 
ISDN lines — can be used to cram 
lors of music onto a disc. 
Unfortunately, you'll need a CD- 
ROM equipped PC to play chem 
on, since the tracks are stored on 
data-made dises as conventional 
(e.2., 1505660) files. Some MPEG 
audio does have its advantages — 
a CD quality music track thar 
would normally occupy 40M-byvte 
asa AWAY file can be squeezed 
down to 3M-bDyte as 4 MP3 file — 
anc is hence.an ideal system for 
providing hours of uninterrupted 
music while you work. All ofthe 
tools needed — a WAVto-MP3 
converter, and a MP3 player 
application — can be found as 
shareware or freeware on the 
Intemet: MP3 audio aiso has 
significant benefits for multimedia 
CB progrnumamess faced with the 
rask of cranuning lows of 
information onto a sinple disc. 

A recent development in CD 
elima seanclards is Universal Disk 
Format (or UDF), which is Jikely 
tobe supparnel by future. 
operating systems. UDF, which is 
curreody only available through 
special software supplied with 
CD bumers (typically Adaptec’s 
DirectCD), supports jong 
filenames, ancl makes better use 
of the disk’s capacity than older 
formats such as ISO9660. 


Through a technique known 45 


packer writing, and an improved 
directory structure, UDF is abic 


[0 suppor non-wusteful ane-at-a-. 


Philips consumer CD recorder. 





> time-file writing. Although UDF is 
: incompatible with ISO9660, it is 


passihle to close CD-R (by 


: Weiling a table of conrents —TOC 
> —to it) so chat it can he read by 


comentional CD-ROM drives. 


: UDF comes inte its own with 2 


new formar, known as CD 


> Rewrible or CD-RW 


Rewritable CDs 


Equipment able to handle bath 
CD-R and CD-RW is now 

becaming popular. As its name 
supgests, CD-RW allows you to 


: re-use the disk — it is hence better 


suited than CD-R to back-up 
applications and the transfer of 
information between machines. 


: Although the first such drives 


reqjuiredt you 1o re-format the 
disk before new information 
could be added — unlike oppy 
or hard disks, for example —the 
more recent models (or alder 
enes that have bad 2 firmware 
upgrade ~ iypically available from 
the equipment manufariurer’s 
Web site) allow you to selectively 
delete a file and fill its space with 
another thanks to a feature 
known as ‘random erase’. 

Philips has recenily released a 
domestic Hi-Fi component, the 


: 500 CDRS70, that will record 


andogue or digital audio sources 
onto CD-Rs or CD-RW discs. 
Uniartunately, you have to wipe 
the CD-RW completely; it 
doesn’t (unlike Sony's MiniDisc} 
have random erase, and hence, 


: you can't change one song thar 


you're tired with. Philips reckon 
that most people wili re-record 
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the complete cise in one go, like 
they are used to with rasserte 
tape. However, CD-RW is very 
unlikely to be seen a5 2 
replacement for the almost 
universal cassette for some time. 

This is because the format’s 
mast significant disadvantage is 
its incompatibility with the 
existing base of CD equipment — 
can you imagine sometxxly 
replacing all of the casserte 
plavers around the house with 
machines canuble of pkrying back 
@ new superduper type of 


: casseme? The surface refiectivity 


TUTHTT ITIL TTT 


ofthe CD-RW’ meclia’s coating - 
upon which the data is written — 
is very fow at 1556 tb 25% 
(against CD-R's 40 to 654, and 
CD's 70%); hence, there is _ 
insufficient radiation transmiteci 
back to che CD mechanism's 
optical pickup. Fortunately, the 
audio anc dara CD equipment 
now being manufactured — 
known as ‘multiread — will play 


> CD-RW’ dises. CD-RW hasn't 


taken off quite as expected — 
many aré waiting for DVD 
rewritable formats, which offer 
much higher capacities. 


How it All Works 


Although there is broad 


compatibilitn berween 
convendonal CD{CD-ROM anc 
CD-R, the nwo systems are like 
chalk and cheese in terms of 
media. Conventional CDs are 
mass-produced (‘stamped’) from 
an injection mould that carries 
the negative image of a precision 
glass master disc. Molten 
polycarbonate is forced into che 
injection mould, forming the 


: microscopic data-carrying pits. 


The information surface is then 
coated with a very thin laver of 
aluminium to provide a reflective 
suriace. A final coating of lacquer 
is Lhen applied to protect the 
disc, During playback, 2 fow- 
power laser is used to read back 
ihe data. During playback, the =: 
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infra-red radistion from the CD 
player's laser is reflected From 


the unpitted areas (ands) to the 
optical sensor, and scagered by 
the pits. The changes in level are 
used to repenerate the 
datastream'’s “1's and ‘O's (which 
are arranged as frames, each 
consisting of data, 
synchronisation, conual anc 
error comection information). 
The master CD production 


process has much in common 
with the way in which CD-8s are 
written. A recording layer, 
consisting of a preen organic dye, 
is embercided in the CD-R. A spiral 
of pits is bumt into this by the. 
recarder’s fast-switching laser, 


: When this relatively high-powered 


laser 4 to Jimi} is pulsed on, 
the dyz is molren, exposing a 
second reflective gold lver that 
does the same joh as a niass- 
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CD-RW dises, which tend to he 
amuddy brown in colour, are 
rather different. They don’t use 
the gold layer ro provide the. 
reflecdvity required) during read 
operations. The recording layer 
of CD-RW dises is an alloy of 
silver, indium, antimony and 
telfuriuny. It can be in evo states 
or phases — hence the term 

‘phase change” that’s often use ta 
describe the technology that 
underpins CD-RW This property 
is entirely responsible forthe . 
format’s rewritable nature. In its 


: Original’state, the alloy has 2 


polycrystalline structure. When 
heated by the laser to create the 
pits, the alloy goes into an 


? amorphous (non-crystalline) stite 
2 Chat has a much lower reflectivity 
* than the unwritten crystalline 


arcas. It is this difference in 
reflectivity bepween the two 


; states chat forms the basis of 


subsequent reading operations. 


To erase a CD-RW’ clisc, an 
: annealing process is used. The 


layer is |reatedl to a temperature 
of around 200°C. In random 
erase CD-RW equipment, the 
write ancl erase procedures are 
combined ‘an the fy”. 

Both CD-RW and CD-R discs 
have 2 spiral crack or 'pregroove’, 


which is pre-formed during 


minufacture, This servo track 
ensures that the recorder follows 
the same spirsl pattern as a 
conventional CD, and has the 


: same width of O-Gum ancl pitch of 


produced CD's aluminium 
coating. These reflective pits carry 
the clara, and can be read! by 
regular CD playback equipment. 
Out of interest, writing is quite a 
complex process, The pulse 
initially is intially at a high power 
level to produce the required 
heating of the die. The power is 
then reduced to a level that is 
sufficient to maintain the dye 
tempeniture at 2 desired fevel. 


1-6um. It is this spiral onto which 
the data is writter.. The servo 
information, which is provided 
by a 22-05kHz moxtulation of this 
track, is used to accurately 
conwol the burner’s disc rotation 
speed. These steps are necessary 
to ensure the required levels of 
accuracy from cheap domestic 
equipment. If there was no 
preermove system employed, a 
hynerprecision computer 
controfled lathe would be 
required 10 write thé cises — at 
an impractical cost of hundreds 
of thousands of pounds. These 
roonHfilling pieces of handware 


: are, however, used in the 


production of commercial CD 
glass masters, and indeed, the 
injection moulds for blank user- 


writable discs. 


CDs, unlike LP records, are 
written fom the centre of the 


: disc outwards. On conventional 


CDs, the first track consists of 
the Table of Contents (TOC), 


> which contains the track 


numbers of the recorded titles 


: and their respective start and 


slop points (out of interest, 
commercial mass-produced data 


: CDs haye only one track). CD-Rs 
: and CD-RWs have an acditional 


track before the TOC tack, 
which is known as the Program 
Calibration Area (PCA). This is 
used by bumers to calibrare the 
required laser enerey — which 


ean differ from clisc to disc, and 
rom dav to cay 2s different 
ambient conditions are 
encountered — by carrying aut 2 
brief trial recording. 

Some CD-R and CD-RW discs, 

‘tlesigned for use with self 
contained audio recorders, also 
have 2 unique identification bit 
WHLTEN at some paint in the Jeacl- 
in..Discs intended for use with 
computer peripheral drives don’t 
have this bit, and cannot be usec! 
with such equipment. F the 
machine can’t detect the bit, it 
will spit the dise out if you ty 
recording to it. Blank audio-only 
discs, are -- surprise, surprise — 
sOmewhat more Expensive than 
their general-purpase 
counterparts, bectuse extra 
duues are appaccody paid on 
them. Oh yes, and we woultin’t 
want the pricing of blank CDs to 
Take piracy seem attractive, 
would we? They re optimised far 
single-speed writing Guch as 
real-time recarding from radio) 
and have extr space for the 
extra copyrighi-protection 
fearures that are only built into 
audio recorders. 

These include the RID 
(Recorder Unique Klentifier), a 
97-bit code that-is written every 
100 frames. The code identifiés 
the brand of equipment, mode! 
and even serial number. As a 
result, the copyright enforcers 
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and that’s it. 
SCMS consists ofa copy bit 
that is placed every 75 frames on 


: a copyrighted recording. On 


copTighted discs {and all 


_ recordings made.from analogue 


: sources using audia CD 
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recorders}, tisis hit is 

enntinuo sly on. On a copyright- 
free disc, the SCMS bir is 
continuously off In a iirse- 
genenition copy, the SCMS bir és 
loggted benween on and off 
every 5 frames. A SCMS- 
compliant recorder neftises to 
record from its digital input.if ir 
detects this toggling bit, and 


: hence second-generation digital 


copies cannot be made. All of 
this only alfects suclio CD 
reconlers, which are aimed 
squarety at the consumer: IF 


:. somebody desperirely wanted to 


make illegal copies of a valuable 
copyrighted wark, they could 
use 2 computer equipped with a 
CD-R drive, a system that 
incorpanites none of these 
PIOKECTVE Measures, 


Viore Vinyl Issues 
For the best results-with 


: analogue sources, you should 


can mck clown the exact piece af 


hardware upon which a particular 
_ disc was made.-Audio recorders 
also support SCMS (Serial 
Copyright Management System), 
an established system desigried © 
to prevent the production of 
ouultiple- generation digital copies 
ofa copyright-pratected anginal. 
YOu can make one digital copy — 
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employ the stereo line input of 
your sound cacd/Mac. 
Unfortunately, this means thar 
only tape, tuner or ciher fine 
level sources can provide 
material unless extra help is 
brought in. The only pick-up 
cartidges with decent enough 
fidelity for vinylo-CD mastering 
are maenetic, or— if you're into 
audiophile esolenca — moving- 
coi a pes..High-durpurt moving 
coil, and the vast majarity of 


. Magnetic cactridiges, produce a 


minute output,in the order of 
2mv¥ which is simpiv too’smiall to 


be eh 
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Figure 3. Box 
drifling details. 





drive the sound card directly: 
The problem is even worse with 
the highest-quality moving cui 
cartridges, which might only 
deliver an output of O-1m¥ 
Aihough it would be possible 
to connect a aumitable’s signa! 
oucurs directly to the Jow-icvel 
nicrophone input that's often 
built in; there are distirict 
disadvantages. Firstly, soundcard 
microphone inputs are mono. 
Secondh; che sound quality is 
unlikely 16 be up to scratch. The 
equalisation applied to ihe 
microphone input is far— with 
records, it needs to follow the 
RIAA curve (this boosts bass 
frequencies and reduces the 
treblé ones, to counter the pre- 
emphasis that has to applied 
during the mustering stage to 
keep proove dimensions 
practical!) A tinny sound is not all 
you'd get from yaur microphone 
input, though. High-gain mic 


? pweamps are.also likely to amplify 


all of the digital hash floating 


 arduad your cornputer. resulting 


in horrible. whining noises thar 


spoil your recordings. 


Many Hi-Fi systems and 
amplifiers have a tape Gutpur, 


: where the boosted and equalised 


phono signal can be found. This 
output can be hacked up ta the 
sound card's line input, using a 
pheno-to-sterea 3-5nim adaptor 
leac (such as Maplin’s KQ12N). Lf 


: you no fonger have a wrntable, 


but-want co transcribe an old 
record collection that you might 


: still have, or take advantage of 


ihe vinyl bargnins that often crop 
up at boot sales, a unique and 
cost-effective product worthy of 


: consideration is the Goxxlmans 


Mini Turmmble (Stock Code 
KS26D). This product, which was 
enthusiastically reviewed by the 
Hi-Fi press, has 2 builein preamp 
tO boast and equalisé thé tiny 
signal from its magnetic cartridge. 
A tumble worth considering 
by DJ types is the Soundiab DLP. 
3R @tock Code BE59P). This 
quartz-locked direct-irive deck is 
closely styted on the industry- 
standard Technics SE1200, but is 
rather more affortiahle, it 
features quick start, and 2 slider 
that affords 8% of pitch control 
adjustmemt. With a Scancan 300 
cartridge, it’s capable of ‘doing 
the business’ with dance records. 


? The ability to vary the pitch is 


S44PhEbeetbes 


boLbtee 


also useful if you want to ~ 
maximise the CD-R's 74 minute 
disc capacity. That said, audio 
editing programs offer time- 


; Stretching and time-compression 


- 
*. 
. 

+ 

. 


facilitics to do the same job. 
Such processes are undertaken 
ofitine, and can take several 
minutes, depending on the 
length of the track and the speed 
of your computer, 

If you want a deck capable of 
working at 7&cqpm, and hence 
capable of transcribing old 


: shellac dises, your best option is 


to examine the second-hand 
market, A pacd deck for this 
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ISO-7816 standard conipatibte, o must fer the Serious devecoment : 
engines. An extremely vers ; 


‘omorrows Technology 


-- 
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application is the Goldring 
GL75, 4 massive consimuction 
that 5 no stringer to car boot 
sales. The GL75 is continuously 
variable in speed from under 
t6érpm to ovtr 7érpm. Note that 
the cleck’s caninidge will neat to 
be equipped with a smdus 
capable of tracking 78rpm dises 
— specialist Hi-Fi dealers are the 
best peante to consult on‘such 
matters. Note that used = 
equipment purchases aren't 
relemzed ta those with a shellac 
fetish ~ a second-hand deck is 
also worth considering if you're 
on 2 Kmited buclger. 


Preamplifier 

TE your Hi-Fi system doesn’t have 
2 pliono input, then you'll seed 
‘@ preamp. Consiructing one 
isn't difficult, anc! we presenta 
design — capable ofworking 
with magnetic cartridges — for 
you here. Even if you have no 
intention Of Setting into audio 
CD mastenny, this preamp will 
acid a phono input co your shiny 
new midi system, making it 
compatible with che sounds of 
vesreryear — delivered via the 
format of vestervear! Just build it 
uy) — a nvo-hour job — connect it 
io 4a Spare auxiliary inpur, phig in 
the turntable and go! To keep 
inns simple, the design uses 
mo Maplin EQ25 preamolifier 
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SMART CARD READER PROGRAMMER : 


Sathe und to enable the user to Reed end 
if@e to various types of smart card. Oncy £79.96 + VAT. 


+ 


modules — one for each channel. 

These self-contained nvo- 
transistor ciccuits are, 
dependent on configuration, 
capable of aperaing in three 
equalisation curves — Bat (Le., - 
microphone}, RIAA (magnetic 
phono cartridge) or NAB (tape 
heaci}. Ahhough it's nat 
inplemented here, a chrée- 
position sy §tch could be 
incomonucd to sciec the 
desired curve — in this case, 
though, we've harchvined both 
preamplifiers for RIAA. Note that 
the FQ25, in microphone mode, 
is considershly quieter than a 
Opical soundearcl’s microphone 
ore-amptlifier. 

Fach module only draws 
about ima at 9Y during 
operation; as a resuit, an alkaline 
PP3 battery (which has a 
capaciry of around 500mAh) will 
provide many hours of 
continuous oneration. The evo 
preamplifier moxtules are built 


into an aluminium case, in order 


to prévent pick-up of noise. 
Note that the solder side of each 
Gircuit hoard fices upwards to 
simplify wicing. For ease of 
reptucement, the. PP3 battery is 
held ir: a snap-shut holder. 
Internal sienal connections are 
made with screened cable. 
earthed a: the preanipfifter 
moduleend only. 160-2 wire is 


THE SMARTEST SOLUTION 


Crownhill cat offer a broad renge of processor based smart cards from fust £1.00. and [bt 
Smart Card seckeis for fast £1.45 ea, PIC Microchip based Smart Cards now available at 
fust £4.50 ©2........DEVELOP YOUR OWN SHART CARD { 
Crownhil! can supply over 150 different types of iC from more than #2 siifcon suppliers, 
whieh can aff be Incorporated info smart card farmat. Some ecards are avalighle from 
stock, most ars manufaciured fo the customers specification. 
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fo disk for eva uation, 


matter the resui. 


BASIC SMART CARD EVALUATION PACKAGE 
* Smart Card Reader iter (Programming interfeca) 
e Evsiustion eppiiestions, for wee with Smert cards provided in the peskege, Baste ID 
Card, Bass Dlectronks Pursa, Baek Loyatty Caer. q 
a ‘C" Library & Command descriptions, For the uzer to design their cvm Smad Card epoil- F- 
cations using the cards provided, : 
2 Piegremmes Development Sutte, Text Ector, Assembles, Simutetor for progremmna 
Ihe Cards provided . 
a INTRODUCTORY PRICE £99.95 + VAT Including sampie emart cards . 
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sg x- CARD INTERROGATION SYSTEM 
Smart Cerd ReederAYiiter (Programming Interface) 

* Smart Card interrogation System, to idendfty the com 

mands ecoested by any ved Smart Cerd and log them 


we Viti ato the user to “re send” known commands ard 


)4 Passive interface to a%iow the user {o monxor the data 
fay between Card and host system. 

° 245 p2gs Hard Back reference back, covering 24 35 
pecs of Smart Card design and procranvning. 

a Sempie progrem ta reed memory typs Phone cards 

° Des on NEW Visa Seri Cards, 


TELEPHONE CARD READER 
ci Uter friendty, simpte to use, accepts almost al 
emart payphone cards on the market. 


Only £49.95 + VAT 


used for other interconnections, 
including earthing and 
preamplifier option selection. 
Extemal connections to and 
from the preamplifier are mracie 
via gold-plated phono sockets. A 
binding post for cannecting the 
turniable’s sround terminal, in 
ihe case of hum (earth foap) is 
also provided. Drilling details for 
the metal case are given in 
Figure 3. 

Next month, we [ook ar the 
mechanics of how to put your 
systern together, and how 
excellentqualiry audio CDs can 
be mastered, plus a discussion 
of how you can put your home 
videos onto a CD. 


EQ2S Mono Preamplifier Module 
Gox ABS 

PPS’ Battery ‘Holder 

Gold Phono Socket Black 

Gold Prono Socket Red 

M3 insulated: Spacer 


SPSF-. Ultra. Miniature Togete Svatch 


Grounding Post 
Minjature Screened Cable 
160-2 Wire White 
2Proancd/2Phono Lead 
Alkaline PPS Battery 


Copyright Warning 
With che equipment anc 
procedures oudined! in this 


: umicle, it is possible to make 


recordings of copyrighted! 
works. If this is the case, such 
recordings must be made solely 
for your own use, and then only 
if you have the orginal 
recordings. if you do ner own 
the cupyright, or have 
permission ta copy irom the 
copyright owner, you may be 
viddating copyighi law anc 
could be subject 10 payment of 
damages anc other remedies. If 
you are in any doubt, please 
contact your Jegal advisor, 


(LB97F) 
(LFOBS} 
00331) 
(FTI5D} 
(DET 7S} 
(FS38R) 
AFRO7F) 
UL99H) 
GRISR): 
{FA350) 
* “(BVE5G) 
(FKGZX) 


Tne Maplin 'Get-You-Worsing’ Service is not avaiable far this project. 
The above items are noi avaiable as a kit. 
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CROWNHILL/ASSOCIATES LIMITED 
THE -OLD'BAKERY, ‘NEW BARNS ROAD 
CAMBS. CB7-4PW 
Téb 01353:666709 ‘Fay 014352866710 

Email ‘sales@crownhill'cambs.net 


me * CreditCard: Now you can supply mem- 


levfing tha eperstor to losd ther own code. Using a Smartcard 
Razder you can contre access to the computer, contreing 
unvemted access. 
® «6 ThmeCard: Ever wented ta ‘be 
Sarted work, or monin cofesque’s movements, wah the 
Time Card you can. 
e = =6CRN1: Embedded P/C 16084 mictocitip using RET pi 13 
cutpul 1024 bye memory end 65 bytes eeprom. 
© 8 CRN2: Embedded PIC18C85 microchip using RB7 pin 13 
Inout output 1024 byte memory end 64 bytes esprom and 1€% 
memory chip. 
® 8 CRH202: 23 b2 menery, using (20 Bus sariat memory. 
(ine CRNA Is just 2C memary and dees nct have any pro- 
tection, deat far “oring data on smaricands, 
® CRN102: 1024 bt eeprom configured as fwe S12 x 1 mene f 
my zones. Festures secure ransport code, tan Sage person- 
eaten, tvehd securty code look-up cad cusloner pro- 
: Gractenebic Marewy Security Access. 
@ CRNG33: Pin Cotroded 256 x 6 bt EEPROM with pro- 
crammeble viie‘erese protection for esch of the first 32 bytes. | 


ELLY 


bers of your Club of cutlomers with they 
oi Custom Creal Cart. Aboptng the 
opsrator to reed the velue af the card and 
lo Creda/Dett lhe vats. 
® Dongle Card: Fretcet your computer with |: 
the Dong! card, cods can be changed al 


atts to [rack the time you 


i tn Pont, lint Te a re et £ ni oe 


Pies dre eatushe of VAT and 
Postege &@ Packing by registered 
dvthery. 

: |Chequts and P/O's payable to: 
Crevnhill Assoclates Limited 
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— Positian Position Stock _ Price Catalogue 
This Month Last henth Code Deseription Inc YAT Pafe 
1 © 4 LPSB SL6270AGCMicAmp £40.99 709 
2 : W96 Sound Generatar Kir2 £7.29 749 
3 & 4 LKES Lie Wire Det Hit £6.99 "785. 
4 “ 2 LP565  Mosfet Amp Kit *£2199 706 
5 & 20 4.P28 SegnnersAMRadio £10.99 765 
6 se 6 iP77 UghtsOnReminder £6.99, 716 
7 © 42 MSS TDA7O00 MRK © £24.99 765 
8 TST B  LPES L2OOKit £2.99 762 
9. & 3 -tRI6 TDA7052.Kit £6.39 703 
_ 40 8 5 ° bP30%. 1/200 rimer £8.99 726 
142 7. EKS2 Car Batt Monitor £1299 714 - 
; a2" & 8) L834: 555 Proto Cand £7.99° 729 
j 43. G14 P66 Courtesy Unt Ee £4.99 716 
44 :18 UW3i SSM 2037 Pre-Amp £16.99 709 
1  % 40 129 PIG 46C84 Programmer £19.99 731 
26 9% 42 «L7G LMSBGKR. =» =i. 708 
7 - P83 LED Xmas Tree £15.99 0 
4B §- =~ LP42— IBM Expansion Kit £27.59 3768 
49, #@ 46 LPO TDA2822StroPwrAmp £10.99 703 
0°. - O36 BW Amp Kt £9.99 704 


Over 200 Fits avaiiahfe Al} Kits are supplied with Gili instructions. The descriptions 
@DGTE are necessarily short; please ensure char yt know ecactly wins the kit & and 
what 2 comprises before arhaing by referring to he Gnrent msplin cersfogue. Maplin 
Projects: inp 20 kits: based Ga Cetiier 97 sales fipures. Al) items subject ta availabilin: 
Prices are subject to change. FAOR” 


Position —=sPositan ock -—- | ” Price Catalogue 
This hionth Last Month Code Desesiptian Inc VAT Page 
1 CFS 1 wag Clock Modute £4.68 728 
e YUO7 Small Temp Mod Ext £10.99 
FP64 Min?Max Temp Module £44.99 
FE33 Temperature Module £5.39 
WC20 UHF Modulator GMHz = £20.99" 
FS13 Counter Module £9.99 
GWO1, DVM Meter Module = £12.99 
AM27 448MHr Tx (£13.99 
AM2B. 43 8MHz Rx £25.99 
AIKBS | EM2 MSF Revs Modute £16.99 
RIBS Wiless Clock Module = £24.99 
NV10  TDG!4622-1TimeDatevGn £49.99 
199 Temp Mod \Wide Range £13.99 
AMO3 450 MOSFET Amp Asim £29.99 
“YUOS “Sniall Clock Modille £8.99 
LB97'. PreAmp EO2S £12.49 
CKaa Touch Hybrid & Mstr £23.49 
AMii Expansion CardAssm £34.99 376 
18 YUB7 Alarm Cock Module £4.99 728 


- ANM26 Relay Module £6.99 Tid 


‘Over 100 moxjules avaitzble. Noz all nixtutes are suppited with dutzinstauctions, 
however fall techoical dara is available on request from Technical Sales. The 
desoripzions abuve nt necessarily shor: please ensure that pou know exacily whit the 
module is and whar it comprises befiwe ontering by referring wo the current miptin 
imilingue. Stiplin Modules: tap 20: based on October 97 sales fisuces, AD ems 
subject to availability Prices are subject to change, EXOE. 
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VERSATILE 12v 
POWER KITS 


From beginners to 
experienced users Minicraft 
has the right kit for you 





ULTIMATE PRECISION DRILL KIT (0188571) The top-of-the-range kit 
is suitable-for use by all hobby enthusiasts and professional users. Ideal for 
various model-building and repairing werk. It combines the MB1042 100 watt 
high precision drill with the #418730 variable speed transformer and now with 40 


selected accessories for drilling, grinding, cutting, rouling, shaping, polishing and 
sanding. Includes a chuck key and comes in handy carry and storage case. 


THE HOBBY KIT (#881000) 
An excellent starter kit for various 
hobby & craft activities. 

The Hobby Kit, now wilh more 
power includes the [18150 High 
Torque Dritl witht modern pencil 
grip design, plug-in mint- 
transformer and 20 accessories for 
drilling, grinding, routing and 
shaping. Packed In a tough plastic 
cairying base, 


ENGRAVING AND SECURITY KIT (68186) An ideal kit for the craft 
enthusiast and householder. This simple-to-use engraving kit comes with 
lighhyeight pen-styted engraver (MiB 185}, [™ _ — Ss 

plug in transformer, 1 diamond bit anc , 
hyo grading stones. The set also includes 
& paper stencil for craft engraving on 
giass and a plastic stencil for security 
marking on valuables e.g. videos, 
Cameras, Car radios. Comes in handy 
carry and storage case. . 








For FREE cataloque & siockists call: 01388 420535 
itinicrafi, 142 Enterprise City, Meadowfield Ave. Spennymoor, Co. Outham DLié BJF UK 
USA 866-394-4331 - AUSTRALIA 08-252-71t3 
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Precision Tools for the Perfectionist 
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by Douglas Clarkson 


or many years particle physicists have 

been interested in the characteristics 

of particles called muons. Once 
known as pi mesons, these particles came 
to light primarily as a result of Cosmic Ray 
investigations. Muons are produced as a 
resulc of. callision with a highly energeiic 
particte such as 2 proton with the Farth’s 
atmosphere. Initially, pions are produced 


Which in tum decay to muons. They are 207 


times more massive than the clectron. 

in a similar process, pions canbe —.- 
protuced by targeting high energy protons 
onto a graphite target. This is the 
principle usec at the RIKEN: 
experiment at the ISIS facility at the 
Rutherford Appleion Laboratories 
(RAL) at Chilton, Didcot. This 
facility provices the-most Intense 
pulsed muon beam in the word. 

Although the main theme will be 
the investication of muon catalysed 
fusion, some brief details of the 
baseline proton synchrotron facility 
~— 1515, will be briefly presented. 


The Nature of ISIS 


iSiS is shown diagrammatically in 
Figure i, Negatively charged 
Hydrogen atoms are initially 
injected to energies of 7OMeY via a 
linear accelerator using four 
accelerating radio frequency 
cavities. After passing the chird 
cavity, electrons are stdpped off hy 
using an alumina foil 235m thick. 
On entering the synchrotron 
coniplex, a series of racio ’ 
frequency generators accelerate the 
proions during several circuits of 
the synchrotron ring, During 
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acceleration, the REF frequency is increased 
to optimise the net accelerating effect of the 
ring. At an enerey of 800MecV — protons are 
released towaris.the main experimental 
area. Around 25:million million protons are 
generated in each pulse. Tivo bunches of 
protons separated in time by a few 

hundred nanoseconds are produced in each 
main cycle. 

Photo 1 shews the synchroiron 
accelerating facili: The protons are stecrced 
by ten massive bending magnets so that 
hetnween these the protons travel in a 
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straight line. The magnecs operate ar room 
remperature and use water to cool the field 
coils. The inner core of the synchrotron is 
an evacuated metal pipe. Within this cavity, 
ehe cross-section of the proton beam is, on 
average, around Scm in diameter, chourch 
this varies considerably around the circuit, 

The synchrotron cavity presents a 
complex problent in relation to radiation 
protection. Radiation tends to be generatect 
from petipheri protons colliding with the 
coniainment svstems, with levels rending to 
be highest around the area of initial beam 
injection inca the synchrotron facilicy fom 
the linear accelerator. Areas with raised 
levels are carefully delineated by safety 
barriers with extensive use made of poriable 
radiation monitors on long extension arms. 

The main function of ISIS is as a source of 
pulsed neuwrons. The protons are. mare tw 
collide with a heavy meal wargei such as 
tanrafum or depleted uranium. In the 
energetic collision process, fapmens are 
chipped off the large heavy nietal nuclei. 
Thé very energetic neutrons must be 
; Slowed down in orler to be of use in the 
range of experiments. A ringe of 
moderators used includ water at ambienc 
remperature. fouid methane (100K) and 
liquid hytirogen at 20K. 

The muon particles of particular interest 
to the RIKEN experiment are generated by 
use of a chin intermediate graphite tarzet 
before the main neutron spallation target. 

Photo 2 shows a section of the 1535 
experimental hall The main spallation target 


: is below the large red overhead crane in the 


Phas 


centre. The RIKEN experimental area is 
shown in the foreground and exténds.on 
the right towards the edge of the 
experiniental hall. 

When experiments are active, most beam 
line conduits are zypically covered by 
concrete protective blocks to reduce levels 
of radiation. 

Fions initially travel along 2 6m long 
section with a 12cm cross section. The 


Figure 1. Diagram of- 
[SiS facttity. 
(Courtesy, Rutherford 
‘Appleton Laboratary.)} 





mere of, the synchrotron: 
‘where protons are 
pone aA ‘800: MeV. (Courtesy, 
erférrAbpleton. Laboratory) 
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pions clecay along this length to muons and 
take up spiral paths due to the use of 
containment by a magneilc field. The 
elative lifetime of the muons in our frame 
of reference, around 2-2u5, is modified by 
the energy of the particles according to 
special relativistic effects. 


Muon Interactions 


A normal hytirogen atom has an effective 
atomic. cross-section of 0-53 X 10*cm. This 
size is determined by the coulombic fiekl of 
the electron in orbit round the single 
proton nucleus, It is possible for the 
negatively charged muon to replace an 
electron in hydrogen or its isotope such as 
Deuzerium or Tritium. When this takes 
place, the atom physically collapses in size 
io around 260% 1’cm. in achieving this 
size, moreover, the collapsed system 
behaves like a neutral particle, i.e., it has no 


Figure 2. Malin processes of the muon 
catalysed fusion pathways of the 
RIKEN experiment. (Courtesy, 
Rutherford Appleten Laboratory.) 
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Photo 2. Section ofthe ISIS 
experimental hall The ‘RIKER, 
experimental area is shown in 
the 'foregroung anid extends 
also to the right picture. 


intrinsic coulambic repulsion with respect 
to other nuclef. The [pu] (proton/nucn), 
[deuj (deuterium/muon) or [x3] 
(trittum/muon) species can quite readily 
approach the nucleus of other aroms. 

The actual fusion process takes place with 
the formation af a so-called muonie 
mofecule such as {ppu] 
(proton/protoa/muan) or [div] 

(deuterium /iitiunvmuan). 

The fusion reaction is characterised by 
the release of a 14MeV néuton. Ir is che 
conversion of this neutron to thermal 
energy which may one day be utilised as a 
uschu! product of the fusion reactions, 
Figure 2 summarises che niain processes of 
the muon catalysed fusion pathways of the 
RIKEN experiment. 


Figure 3. Cross-section through the 
experimental muon catafysad fusion 
system. (Courtesy, RIKEN Group.) 





Muon Catalysed Fusion: 
A Brief History 


The phenomenon of muon catalyséd fusion 
has been soniethinge of a revelation to 
physicisss. Initial observations by Luis 
Alvarez in 1956 of muon catalysed fusions 
taking place in water containing Hydrogen 
(sinple proton in nucleus) and Deuterium 
(proton and neutron in nucleus) had, even 
then, raised the prospect of using this 
fusion pathway as a viable power source. 

In practice, however, the fusion of the 
[pduj molecule iakes on average 3ys to 
occur — longer, in fact, than che mean muon 
lifetime of 2-2us. 

Reaction in pure Deuterium is not 
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promising, either. The cate of formation of 

the [ddu] motecule is again relatively slow 

from a [dd] molecule and a [du] species. 

The key componentz for useful muon 
catalysed fusion is to use Deuterium-Tritium 
mixtures, Initial observations were made by 
Byseritsks, in Russia in 1979, that the [dru] 
motecule could form in a relatively short 
rime compared to the muon lifetime. 
Independent veriécation af this was 
achieved in 1982-at the Eos Alamos Meson 
Physics Facility (LAMPF). 

Tt is worh pointing ous, however, chat 
various aspects of this work could, at one 

ime, have had 2 highly classified status. 

The Los Alamos laboratory is highly focused 

on muclear weapons technology Tritium is a 

key component in the detanation of 

‘hydirogen’ bomb. 

‘The resonance process appears to 
depend on the availability of inrcact 
molecules lo farm resonant muonic 
molecules. While the rte of fdiv] formation 
increases with temperature, at higher and 
higher temperatures the molecules will 
dissociate ~ leading t an anticipated rapid 

| fallin the reaction rare. | 

The jdtuj molecule can be formed by the 
callision of [tu + ddj oc a freu+dej - with 
the reaction involving. [ddj molecule taking 
place more reaclily — though the exact 
details of the muon molecule formation 
Sscenanos are not entirely resolved. 

The [dta] molecule forms very readily — 
around 1,000 times faster than the [pdu) or 
jddu)} species, The number of fusions 
achieved per muon has increased from 29 in 
1982, 80 in 1983 ancl 150 in 1984 at the Las 
Alamos facility. The focus of auention remains 
in trying co enhance understanding of the 
processes involved in muon catalysed fusion. 


Muon Event Sequence 
| There is a subtle difference between the 

chain reaction of 4 fission reacior and the 
sequence of events Of muon caralysed 
fusion. In the fission reaction, there is the 
production Of excess neutrons so that an 
uncontrofled increase in fission events is 
possible. In dhe muon catalysed fusion, an 
individual muon can initiate a sequence of 
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catalysed fusions, with a muon being 
released from each fusion with the porencia! 
10 induce another fusion event. There are 
problems. however, in increasing the 
number of muon catalysed fusions thar take 
place. One basic problem is char of so-called 


alpha sticking, where an alpha particle 


absocbs rhe muon. 

The lifetime of the muon is estimated to 
be around 2-2us, though it only takes arounct 
ins tor each fusion event to take place. The 
fusion is limited by the duration of the 
lifetime of the muon. In theon; if alpha 
sticking did not mike place, then around 
2,000 fusions could take place before the 
muon decayed. In cerms of the muen target, 
the bean is heavily collimated to remove 
muons fram Surrounding structures and nat 
present scaterced radiation. While the main 
myon beam may contain around 10,000 
miuans per pulse, anh around 100 ener the 
small calorimeter volume conmining the 
Deuterium: Tittum tareect. 

To dare at the RIKEN experiment, 150 
fusions per muon have been detected with 
another 30 fusions accounted for in fosses 
through various mechanisms. A tori) value 
of around 200 is considered par for the 
course for the present conditions, based on 
alpba sticking, ‘The missing. 30 fusions may 
be due io [dtu] anc [tru] interactions. 
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The Global Picture 


Another muon facility exists in PSI in Zurich, 
Switzerland, atthe KEK or High Enerev 
Accelerator Research Organisation laboratory 
at lo2reki in Japan and the TRILIMF 
Laboratories in Vancouver. Muon research 
work which had Deen ongoing at Los 
Alamos, has now stoppeci. A significant 
aniount of hardware has been tlevelopect in 
japan and shipped to the UK for installation 
at the RIKEN site facility at IS#S. As time ades 
by, che RIKEN experiment is aturacting more 
anck more mierest — both as a4 means of 
developing associated theaties and 
anticipating any future potential as a method 
oi commercially viable power genenition. 


Real ‘Cold Fusion’ 


In a famous review article by Steve Eari 
Jones published in Nanure in 1986, the low 
remmperature dependence of the reaction 
prompted the author to siate in rélation to 
muon catalysed fusion, “The term ‘cold 
fusion’ is, therefore, quite appropriate for 
the process”, Being published before the 
‘cold fusion’ controversy broke, Jones was 
clearly defining the muan catalysed fxsion 
phenomenon in the framework of a true 
fusion process, where neutrons, low cnersy 





gamma miys and alpha particles were 
prxduced. This was why, perhaps, ‘official 
science was so outraged when the term 
‘cold fusion’ was applied to a broad range of 
phenomenon which did not accurarely 
match the definition oudined by Jones and 
other’ workers. 


The Way of Hot Fusion 


The problems of achieving hor fusion by 
means of ultra-high temperacures and 
qagnetic containment technoloey are well 
known. in chis approach to energy 
genernufon, the force of mutual repulsion of 
positively: charged nuclei has to be overcame. 

fn contrast with the curve of probability of 
hot fusion of two ‘normal’ hydrogen 
isoropes, which at low temperatures is 
vanishingly small, the cross-section for 
muon catalysed fusion is exuremély high so 
that every muon which can be introduced 
into 2 iarcer Of Geutertum,/Tritium mixture 
will induce a sequence of catalysed fusions. 
The ratio of the likelihood of fusion events 
in the exotic muonic Deuterium and Tritium 
and ‘cold’ electron based isotopes of 
hydrogen Deuterium and Tritium is a 
staguering factor oF around 10°. 


Tritium Gas Handling 
System 


-A key component of the RIKEN experiment 
ies in the ability in modify the relative 
concentrations of Tritium and Deuterium in 
the sample chamber and also remove the 
Helium 3 daughter nucleus of Titium. 
Where this species Is doublt charged, it will 
cause capture of the negadively charged 
muon and thus break the sequence of muon 
catalysed Fusion. 

ASspecialised palladium element is used to 
fier the gas mixture, with Deuterium and 
Titium passing through the ulua-fine nreshwork 
of the Palladium buat preventing Helium 3 
from being transmined Photo 3 shows a view 
of the Titium Gas Handling System. 

The Trittum for the expeniment wis 
oroduced and processed in Japan and 
transported in wwo o'linders containing 26TBq 
in each cylinder, Initially, low fevels of Trittum 
mixtures were produced to verify the-intrinsic 
safety of the Tritium handling system. 

In the scrof experiments, Titum 
concentrations of 70%, 60%, 50%, 40%, 28%. 
20% anc 10% were investivatecd. From an 
existing gas mixture in liquid or solid form, 
the target is slowly warmed up and the gas 
absorbed into a uranium geter. The residual 
yas is removed by 2 crvopump and the 
sysiem evacuated by use of specialised 
vicuUM pumps. Deuterium pas is hen made 
a\nilable in thé system to adjust-the D/T 
mixing ratio. The previously ahsorbeek gas 
taken up by the uranium getter is ncleased by 
heating, The new pas mixture is then passed 
through the paliacium filter to remove the 
daughter product, Helium 3. Finally, the 
liquetacion or solidification of the target is 
initiated! by cooling with liquid Helium. 

. in designing the experimental svstem, the 
part J of the muon beam experiment is 
designed to ensure containment of the local 
gas atmosphere. ac any time, Entry io the 
Active experimental area is via a Nwo-stage 
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entry system. Routine monitoring of the 
atmosphere is untlértaken to detect anv 
Tritium leakage and in addition, 2 separate: 
Tritium monitor is relsyed Back to the [STS 
contral room as an independent verification 
af safer 

A gas chromatogmiph is available within 
the ‘Tritium Gas Handline Sysiem to monitor 
the level of Helium 3 produced as 2 
daughter product of the Tritium gas. The 
Palladium fiker was found to be highly 
effective in removing this impurity: 


Fusion Detection System 
Figure 3 shows a dross-section through the 
experimental pwuon caralysed fusion svsteim. 
The expenmental magnet maintains a scrong 
Seid along the direction of the incictent 
muon beams. This encourages the muons to 
be directed in a tighc spiral and henve, drive 
the heam into a more concentrated profile. 
The superconducting magnet is, therélore, 
essenual for improving the statistics of the 
fusion within the small D/T target volume. 

Tablé 1 indicates the parameices of che 
superconducting magnet configured at the 
exit port of the emergent muons. 

The magnet, produced by Oxford 
Instruments, takes berween 3 ro 5 days to 
cool down to operating temperatures fram 
room temperature. Photo 4 shows a side of 
the superconducting magnet for 
concentmiting of incident muon beam. 

A low energy Si(Li) x-ray detector is 
primarily used to deiectxerays emined at the 
end point of alpha capoure, A separate 
neutron counter monitors the process of 
neutron production using licnid scintillation 
counters. The statistics af experimental 
observations are improved by the pulsadle 
nature of the muon beam. The detecior can 
be gated with the known puke window uf the 
muons in order to improve experimental 
statistics. The muon beam input is extensiveir 
shielded by lead blocks to minimise secondary 
eadiation from being detected. 

Photo 5 shows the ncutron counter (along 
the axis of muon beany) and forward scatter 
detectors. These lamer detectors were 
lesigned to detect the electron resulting 
Irom decay of the nuon. 

The D/T chamber is, in fact. cylindrical. 
with an inner diameter of 13-Gnim and 
13-8 in length. The target ceil can be 
cooled down to around 10K by liquid helium 
flow. Several hours are required to produce 2 
condensed liquid target and also achieve 
thecmal equilibrium. 


Parameter 
Conductor Type 

Cod Current, 
Manimum céntat fiext. 
“Stored Energy at VST: 


‘Description 
;-imm diameter NDT 
DORA 

3 ‘STesta 

PROM. 


Network Computer Reference Profile. 





Progress to Date 


The muon catalysed fusion experiment has 
successfully verified! the detection system to 
micasure the statistics of recorded daza in 
relation to input muon nunibers. The 
anticipated observation of around 200 muon 
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fusions per Input muon represents a base 
line for furure work with altered target 
characteristics with a view io seeking 10 
increase in the long rerm the number of 
fusions achievedt. 

The significance of the RIKEN 
experiment system is that it provides very 
incense muon pulses, which in turn provide 
200d statistics for te measirement of 
catalysed fusion events. It is anticipated thar 
the unique RIKEN facilities wilt provide 
researchers for many years ahead with a 
happy hunting ground for ‘exotic’ reactions 
involving murcns. 


Conflict of Terms 


The arthotlox Physics community Iooks- 
upon muon catalysed fusion as ‘correct’ cald 
fusion. While the scenario of ‘cold fusion’ in 
its broadest sense continues to raise issues 
of cantroversy within the scientific 
cCOMmAHInty, expenments such as RIKEN 
provide useful information about nuclear 
Fusion events that occur at low 
temperatures. The practicalities of this relate 
to developing better moxlels of such ‘exotic’ 
muonic atom states and inthe future. 
possibly considering the aspecis of the 
commercial development of reactors using 
this technology. 

Ic is useful, however. to consider what 
‘carrect’ cold fusion is telling us about 
Yncarrect’ cold fusion. For one ching, muons 
catalysed fusion possibly from the inconstant 
backerouricd from cosmic rays is not 
invoived, Since the reaction rares in 
hydrogen anc deuterium are so lov: 

Also, based on the claimed mates of power 
gain fom ‘incorrect’ cold fusion experiments, 
fusion events of hydrogen nuclei are not 
involved, since the anticipared Jevel of 
Nevo activity is nor observecL 

Whether ‘incorrect’ cold fusion is real or 
imacinary, it would upset less people in the 
scientific community if ic was perhaps 
termed “x-enerey". 
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Hardly a Sparkler! 


by Greg Grant 


In the James Bond adventure Diamonds Are 
Forever, our hero, being tutored by ‘M’ in the 
significance of different types of diamond, remarks 
of one stone that it must have cost a packet. His 
boss replies that it would bave been no more than a 


it was a piece of quartz. There’s more to quartz 
than meets the eye, however, even if it is often 
tinted with impurities as Collins English Dictionary* 
makes plain. A lot more, in fact, and it frequently 
concerns the ear! 


and Pierre, found that some crystals, if 

impressed in certain directions, produced 
negative and positive surface chames. These 
potentials, it tumed aut, were propacdional 
to the pressure ancl vanished the moment 
the pressure was removed. | 


A n 1883, the Curie brothers, Jacquues-Paul 


Piezoelectricity 

The hrothers had used nwo minerals, firsily, 
Jourmaline, a hard, glossy substance of 
complex composition, and Quartz In the 
following year, they discovered the reverse 
effect, namely, that ifan eleciric field was 
applied to a stice of these minerals, a 
minute compression took place in the. ° 
substance. The Curies termed this 
phenomenon Pievoelectricity, fom a Greek 
word meaning ‘Td Press.’ Other crystals too, 
of course, exhibit this feature, among. which 
are Barium Titanate, Rochelle Salt and 
Arimonium Dihydrogen Phosphate. 


* Gn page 1,270 if - tke me - you're of an inquisitive dispasition. : 


1] 


Figure 1. Pierce's original 
oscillator of 1923. 
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Frequency Stability 


: This meant that such crystais could be 


usecl to Conver mechanical energy into 


: electrical energy and vice-versa. Rochelle 
: Salts, for example, would later be used in 
: inexpensive gramophone pick-ups. 


microphones and the like. In radio 
transmitters and receivers, however, quartz 


: crystals came into their own. They provided 
: something that the early pioneers had long 
: sought; frequency stability 


To begin with chough, matters were by no 
means a5 cut and dried as early expectations 


: had ted many to believe they would he. 
: Crystal cutting proved to be a very delicate, 


all-too-frequeatily inexact, operation. 


Consequently, a crystal rarely produced 


frequencies greater than 7MHz, which 


: meant multiplication factors of anything up 


io: 24 times! Presendy, however, advances in 


crystal cuntiag techniques mean that crystals 


Figure 2. A transistorlsed version 
of Plerce's original oscillator. 





can be cut add set for tar higher frequencies. 
and so multiptication factors have been 
greatly reduced. 

So, who first thoughi of using the Curies* 
: discovery to control radio communications 


: equipment The answer to that question is 
> firstly, Walter Guyton Cady and secondly, 
i George Washington Pierce. 


Walter Cady was born in Providence, Rhode 


: Island, in December 1874, Having obtained 

: his Master's degree from Brown University, he 
: took up a post at Bertin University to study 

: for his docrorarc, which he received as the 

> new century opened. On his return to 

: America, Cady joined the staff of the Wesleyan 
: University in Connecticut, becoming a 

? professorin 1907 
> universiy the next 39 vears of his life! 


. In fact, He'd give the 


By June [917, the German submarine 


= fleet were giving the Allies the sor of 

s. A. 2 : : ? headaches which — the Convoy system apart 
few pounds for the cutting, adding, witheringly, that 3 — sey nad virwaily no eee. ; 
: Consequendy, a meeiing was arranpect in 

= Washington DC, where scientists and 

i engineers from une Allied nations were 

> asked to come up with feasible, nat to say 
: speedy; solutions ro the problen. 


It was at this meeting that 4 proposal 


from the French physicist, Paul Langevin, 

? created some interest, He'd already begun 

: work ona device consisting of thin layers of 
quartz benvcen two pieces of metal, his idea 
> béing.to use the piezoelectric effect ro 

: ¢reate an ultrasonic beam. The submarine’s 
= direction wauld be given by the direction of 
; the beam’s received echo and, since the: 

: speed af sound was known, iis minge could 
: be derermined by the time lapse between 

: beam transmission and echo reception. 


- SONAR 


: This was the birth of what Langevin called 

? Echolocation. It would subsequently be 

i given the more scientific sobriquet SOund 

: Navigation And Ranging, eventually being 

: referred co simply by its acronym, SONAR. 

: ‘Today, it’s used in the fishing industry and in 
the snuidy of the seabed, as weil as by almost 
: all of the world's navics. Moreover, it has — 

: since the end of World War II — completely 

i revolutionised oceanography. 


Ti wus this meeting that gave Cady his 


? ending fascinanion with picapelectricim By 


1921, he anc his colleamues at the Wesleyan 


> Universivy had produce the first 

? piezoelectric resonator, and Cady thought 
uhaat his device could do for communications 
? what the aining fork had done for music: 

; vibrate at one frequency anly. in January 


1923, Cady demonstrated his newly- 


i developed circuit to Harvard Universiry’s 
> Professor Pierce, who immediately took up 
¢ the stuch of che clevice. 


George Washington Pierce was a Texan, 


barn near the stare capital, Austin, in 1872. 
: Eighteen years later, he began his studies at 
: the University of Texas, gracluating three 

: years later with a. BSc degree. In 1897, he 

: set out for Harvard to study for his 

: doctorate and having gained it in 1900, 

i spent 2 year at thé University of Leipzi 8, 

= studying under Ludwig Boltzmann. 


On his return ro America, he rejoined the 


Physics faculey at Harvard and, like Cady, 
deveted the remainder of his tife co his alma 
mater. By 1917. he held a full professorship 
and was also the first Director of the Craft 
[shoriton: Within a few months of Cacy"s 
demonsiration, Pierce produced the circuit 
named aiter him, which is shown in Figure 
1, with its transistor equivalent in Figure 2. 

In che original circuit, 2 nvo-terminal 
ecystal controls the oscilfarary frequency in 4 
single-vaive configuration. 

Pierce, of course, had other achievements 
ta his name. although like many orher 
communications engineering pioneers, he is 
remembered niore for the device thir bears 
his name more than anything else. 

As e€arty as 1907, he'd begun the study of 
crystal rectifiers and investigated the electrical 
characteristics of telephone receivers. In 1912, 
together with Anhur Kennelhy — wtom we've 
already met — Pierce looked into the concept 
of motional impedance, 

He also calculated the radiation properties 
af various antennae, and 16 years later, 
developed the Magnetrostriction Oscillator. 
Yi, despite these forays, he never lost his 
abiding fascinaion with ultrasonics, and even 
studied the sound pauerns of insects and 
bats, subsequently writing 2 book on the 
subject in his retirement. 

Among his many inventions were the 
Mercury Vapour Discharge Tube — the 
furerunner of the Thytatron, invented by the 
American classics scholar and ¢lecronic 
physicist, Albert W Hull in 1928 —anda 
techniqte for recording sauncl.con film. In fact, 
his many patents made hin a wealthy man. 


: Today, piezoctectriciy: is a universally 


} clocks at che. Royal Observatory increasing 

= accuracy by around 2ms per day. Atomic 

? clocks too involve piezoelecti¢ity: A quartz 

: crystal oscillator is controlled by the. known 
: relationship between the crystal's frequency 


synthesizer, based on the Phase-Locked 
= Loop. (PLL), shown in Figure 3, produces 


Phase 
detector 


Figure 3. A Phase 
Locked Loop (PLL). 





Still Current Technology 


employed technique, particularly in 
limekeeping and —naturalh: — 
communications engineering. As early as 
1942, quartz crystal clocks replaced! the Short 


and the frequency of radiation created by the 
transitian of ihe cCaesiium-133 atom. 
This atom was chosen because its 


= wansiticn frequency is in the radio spectrum 
: and so can be monitored by standard, 
: readily available, measuring equipment 


In communications engiiecnng, the 


loop 
filter 


virtually any nuniber of channels. The PLLs 


Voltage Controtled Oscillator (VCO} is 
> phase-docked 16 a multiple of a reference 
: frequency, generated by dividing down from 


a Temperature Controlled. Crystal Oscillator 
(TCXO), which gives a VERY stable output. 


The PLL, invented in France in 1932 by the 
? physicist, Henri de Bellescize, enables 

:. channel selection by changing the divide 

i ratio of a programmale counter in its 

: feedback ioop-. 

:. Synthesizers are now standard in Single 

= Sideband (SSB) or Independent Sidé Band 


(USB) communications equipment because 
of their greater efficiency. Using a 


: synthesizer, for exansple, pives you 

: equivalent full carrier suppression of 
: between -50 to -60dB, All in all, no mean 
: achievement for colourless pieces of an 
: obscure mineral! 


Speaker Design Software - 
1997 Upgrade for Windows™ 


Now with lols of new features including: 

® Daishase of 1,000 popular drivers from ovet 

150 different manufacturers world-wide * dBASE IV format 
° New Low Pass Fiker options for making sixth order 
alignments # See the effects of extra resistances added in 
series with voice coll ® Improved graphs with -34B (F3) 
point * Save graphs as metafiles or BMPs * Microsoft Ac- 
cess™ 2.0 Jet’ database engine ® Supplied on 4 3.5" HD 
disks for £35.00 all inclusive ~ a must for ali audio DfYers. 
For details & order coupon write to: Three Crowns Pub- 
lishing, PO Box &773, Laindon, Essex SS15 SF} tel: 0410 
225297, E-mail: tcrowns@mc-h.demon.co.uk.. 

See also hito//eeryv.monitor.ca.uk - 


PC Windows™ Programs 


Pumiceda of titles valle for shareware 


‘ae Prices - if you're using Microsoft Windows™ 
then you" re sure to find something useful among these - in- 
cludes applications for business, Windaws™ tools & utili- 
ities, educational, 'miscellaneous' & ‘interest’ proaqrams & 
of course games. Also available: Make your own Win- 
dows™ help files, Web HTM(L} page translator, disk &~ 
backup copiers, measurements converter, fabel maker, 
Stock conirat database, working demos of PaintShop 
Pro™, Drag 'n' Zip™, PagePlus™, etc., astron- 

omy, chemistry - write for latest list to: PO Box 

9773, Laindon, Essex SS15. 5FJ ar send 1 3.5" 

HD aisk for free on-disk catalogue. 








Get into PIC Programming with 
Forest Electronic Developments! 


PIC Basic Controller Modules - from £27.00 


PIC BASIC controllers offer a well featured BASIC language running in 
real Ome directly on a PIC Microcontroller. The 16074 version has 8k 
EEPROM with up to 2000 lines of BASIC, 27 lines of programmabie I/O, 
a seal interface and a 4MHz clock, & x A/D inputs and a PWM output, 
3 timers and interrupt support in BASIC, and an interrupt driven seria) 
RS232 interface. 

16C457 module kit 8k EEPROM £25.00 Prebullt £30.00 

16074 modules kit 4MHz £35.00 Prebullt £42.00 

16074 modute kit 20MHz £40.00 Prebuilt £46.00 

Instructions, development soffware and documentation on 3.5" disk ars included. 
PIC BASIC Compller - available for the 16C74 £50.06 


PIC Programmers - kit £40.00, pre-built £50.00 
Original: Programs 16C5x, 16C55x, 16CSx, 16C7x, 16084. 
Serial: Programs 12C5xx, 16C55x, 16C6x, 16C7x, 16C/F84, PIC14000 
Both operate over a seériat link to a PC. includes ail components, PCB 
and programmed PIG, Windows software plus our Windows based 
davelopment environment. Serial programmer has a ZIF socket 

PIC Development Environment and Simulater 

A Windows based PIC Simulator and Davelopment Environment, up to 
50 tmes faster than MPSIM. £25 inc. P&P if bought wilh Programmer, 
otherwise £30.00 inc, P&P, 32bit version avallable if required. 


Blank PiCs 16FB4-04 £6, 18C74/JW £23, 16057-M4 OTP £5.00 
1ZOS08-4O4P £2.20, 120609-4P £2.70, PIC14000 O4P £10.00 


Add £3.00 far Postage, Packing and Handling, alt orders which are held in stock wil 
be sent by ratum, first class post. Payment by Visa/Aceass/Mastercard or 
cheque/PO payable to : 


=) rorest Electronic Developments 


{A.LAbbot GH Yfarner} 
40 Holmhurst Avenue, Christchurch, Dorset, BH23 5PQ. 
Phone/fax: 01425-270191 
Visit our wab site at http vAvwwdakewood.win-uk. netiied. htm 
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‘Photo 1. Whan the Psten Sérles Sis 
connécted to a computer, double-clicking 
tho My Paton Icon allows access to the 
Sertes 5's internal memory gh ol aba 
hard: ‘drive), In standard mehion: 





Photo. 2. The PatmPilot Desktop application 
on the ¢om puter can be used to entor 
information, When the computar Is Hat 
Synched with the PalmPlilot, data [5 
aynchrontsed. 


=a 







S 6l2e ibe TIF. DF 8 eed Documes:ts 
f 


4jrceroretp Sa UL, We er 
t 3 2 I 4 = é ? .: = #> S$) OF r 
all . = 

3)3)559)5 i= = ks) eS 


Fret c Pacicl 

Ferpeeel ord parte’ |e, i, the tea beet. Sti Grid cf reerch 
ce th bea! 

Fartet|¢ carpctisz, Chege 2274, bet tates € ton fee the Bectice 
with anes recent ace peeckcty. All pestecg pill be femilizx, cz 


drext, with sa teheek eet Les tee cormpatert. Mect coreater PQ: 
reece ectice, hove oc ecritiieas rc thew ef teeie. dame Font, 
rradels cee qstte Fieited te cH, Deing es thle evere theta Of 


Compsiet Mog ta werite thee okt fetter er daomat eye F Fre 
frre wffleg, oc fa Recp track ef Cory Ofer od tirse tatters 
Bore ef pyr riore pe pertal of theres perichls pechises oct thet F 
gfe bend ot: pele nfizse Hit ad tie Lr le et - 
Cee =. Eg * 
é Sea eT ad 
Photo 3. Tha MossagePad 2000 and eMate 
300 screens are Identical. Hero, an article 


(the one you're reading) Is displayed In the 
in-bullt Newton: Works offtca-styte SPO arate 





‘Basle Dtisftios 


Oa] 


Favelreens ™ 


84 


_bertall Portege 


eI 
Crs Eesdeors 


Move information tog information to sour Gerken conpular 


2 2 


Bache tazert | Bewten Warts Expert 


Sisvizs Wiekt bexperl 


‘Mave taformetion to 2 your Newton device | 


Be]. [Bo 


“Zettara 


Connection state 
ed te Bootes Oxthes “Kelle @eietiey” rh SeerTak, 





Photo 4, Nowton Connection Utillties is the 
program used to synchronise and 
communicate with the MessafePad ar 
eMate from a dasktap camputer. 
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Keith Brindley rounds up the best in portable 
computing. These days, portable computing, has 
taken a turn for the better with some recent new 

products. All readers will be familiar, no doubt, with 
notebook and laptop computers. Most computer 
manufacturers have a variation on a theme of these. 
Some models are quite limited in ability, being 
nothing more than a convenient way to write the odd 
letter or document away from the office, or to keep 
track of diary events and timetables. Some of the 
more powerful of these portable machines, on the 
other hand, are complete office computers in their 
own right, with full capabilities merely in a small but 
heavy carrying case. 


awever, the products here are very 

much smaller than laptops, Some 

call them palmrops, while athers call 
them Personal Digiral Assistants (PDAs). 
These nwo terms show a general 
divergence which lets us see how che 
producis themselves onginate. Palmrops 
are, to all intents and purposes, small 
computers. They have similar features to 
computers, look like them, and operate in a 
broadly stmilac way ton. Personal digital 
assistants, on the other hand, exist to aid 
their users to clo the sorts of tasks they 
need to do on the move. ‘This conceptual 
shifcin poorities allows the personal digital 
assistant to operate in a way unfettered by 
typical computing needs. Ie also means that 
people unfamiliar or unhappy with 
coniputers in general can usually benefit 
from a personal digital assistant more easily 
than with a palmrop. 

That said, the functions both these 
products pecform are largely the same. The 
sorts of tasks users need bath products for 
‘are, after all, pretty similar. If you think of 
the needs of the typical user these devices 
are aimed at, then you end up with a list of 
features they should have: word processing: 
spreadsheeting; database; timetable or 
agenda keeping, along with the ability to 
connect with a desktop computer back ac 
the office to transfer data and maintiin a 
coordinated cian: 

in effect, what this vives is a gadeer that 
performs the same tasks ‘as che more 
common Filofax-style diary many people 
depend on. ‘Iruc, coordinatinys the data 
benveen the gadget and a desktop 
computer is significandy easier and cuicker. 
Jour. the data is very much the same..Ar the 
bottom line, if you don't depend on the 
information held in a desktop computer, 
then one of thesé products probably isi’: af 
any real use to vou, An office diary; 5 Filofax- 
style diary, or even a sheet of paper to write 
a list is probably all you need. If your life 
does revolve round a computer though, 
with your diary, ayenda, and document 
generation ail relying on how you interface 
with it, then 2 palmiop or personal digital 
assistant could be of benefit. Burwhich one? 


Psion Series 5 

First under investigation is the Psion Series 
5. This is the latest device from a company 
well-renowned in the personai digital 
assistant market. Fhe Series 5's predecessor 
— the Secies 3 ~— proved to be one of the 
most-used modeis on the planet. 

First impressions are that the new Series 5 
is a great step forward. It's based’on an 
18\Hz ARM processor, ancl has quite a 
simple to understand, albeiz lintited; 
operating system (callect EPOCH32) which 
has a computer feel to it. 

In-built software includes word processor; 
spreadsheei, database, agenda, sketching 
and so on ~ enough for most peaple; anil a 
wide and increasing range of third-party 
software is available. to fill other needs. A 
small 640X240 pixel liquid crystal screen 
gives a surprisingly high resalution and is 
quite visible under most lighting conditions. 
Backlighting can bé turnéd! on in dim 
backgrounds, but as this greatly rectuces 
battery life; it isn't advised for long periods. 
The screen is touch sensitive, and a pen is 
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Photo 6. PalmPiiat 
Professional shown with 
clip-on PalmPllot Modem. 





supplied for this purpose, eld in a spring- 
loaded internal compartment for storage. 
However, the way pen operation works isn’t 
2s intuitive as it might be —for example, you 
cart select 2 word in the word processor by 
double-clicking (something that any word 
processor warth its sair reatly should allow). 

For conneciion to a desktop computer, 
users need PsiWin or PsiMac sofrware 
(depending on your computer platform). 
These give full synchronisation between 
Psion and computer, together vith any 
required conversion utilities berween native 
Psion files and conventional compuier 
applications. One of the nicest aspects of 
these applications js that files are viewed as 
standard deskrop files, and can he 
manipulated by drageine bernveen cesktop 
computer und Scries 5 or vice-versa. The 
effect is that the Series 3 és flaily integrated 
with the desktop computer, and appears 
just as a collection of windows you open to 
view files. So, while using the Series itself 
might be a litte archaic, the desktop 
collaboradian with 2 caniputer is very good. 

Oserall, the Series 5 is an incredibly useful 
and usable togl. Essentially, a full, though 
relatively low powered by today’s terms, 
computer, its ability 16 fink rapidly 10a 
desktop machine makes it ideal as an 
organiserccum-portable office. Light, 
packetable, and able. 


Indeed, it really only has three drawbacks . 


in my eyés, Fist, ] always found the Series © 
3's keyboard a bit restrictive, and hoped that 
the Senies 5's keyboard would allow mc to 
enter text More convenienth. However, 
while the Series 3 has a much improved 
keyboard, it's stili not ideal for heavy text 
entry. For many users, however, who don’t 
need to enter sienificant data on the 
keyboard, Psian’s Series 5 could be ideal 
Second, while EPOCH32 is a capahle 
openiting system, it hasn't taken the logical 
siep that allows PDAs 16 dispense with the 
file-based concept of disks and drives. 

The Series 5 suill treats documents you 
creale as entilities LO save — you still see 
them as. physical icons saved in physical 
directories. More forward thinking PDA 
operating systems (the PalmPilot and the 
Newton, say) allow a more fonvard thinking 
fife and tabbed folder striceure. Finally, 
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however, and ultimately: more serious fora 
PDA, is the total lack of Internet software-or 
connection sofinvare. While these are 
expected by the end of the year, it’s 2 
cardinal sin fora new PDA to miss this-our 
of the box. The very people who are Jikels- 
to buy a. PDA are those who will want 
Internet-ahility. After all,-it’s part af the 


. PDA concept, 


3Com PaimPilot 


If you think the Psion Series 5 is 2 good 
example of modem ministurisation, just 
check out the:PalmPiloz. This is a PDA in the 
true.sense; it's pen-operated (without a 
keyboard at all} and fits — quite literalhy — in 
the palm of your hand. First concern abour 
a pen-based PDs is‘how good is handwriting 
recognition? Well, with che PalmPilot (as | 
with the ather pen-based PDA in this 
roundup), handwriting recognition is goad. 
The. PaimPilot uses @ utiliny called Grafitti tn 
recognise handwriting. Grafitti has been 
around a while and has maturec into a 
successful product. Afterall, che cask of 
recognition of handwriting is huge. 

Handwriting is almost as varied as human 
fingerrins. Everyone has a particular style 
af writing, and one person's sme even 
varies constantly, almost from fetter to letter. 
Full handwriting récognition obviously 
requires sienificanr processing power. So, 
instead of ihe PDA having tc learn every” 
user's handwriting styles, Grafitti forces the 
user i write individual feners to the Grafitti 
style..s such, it's quite Testrictive — if vou 
don't follow the prescribed style, Graficti 
simply picks the closesr match, There's no 
intelligence to determine whether a 
particular letter is likely to be placed before 
or after following or preceding letters, ancl 
recapnition is leuerby-lener so no word 
recognition GCCUIS. That said, it works 
remarkably well. It takes about 10 or 15 
minutes 10 pick up Grafici’s letter styles anc 
after that, you're away, True, it’s nora 
particulariy fast method of text entry — 
acound the same speed as a slow One-finger 
typist ~ but it's solid anc reliable, and quite 
usable for shorn textual passages, 

Several applications are included with the 
PalmPilot — which ones depend on which 
model you buy. The PalmPilot Professional 
(reviewed here) is-tche top of the mange 
mouél and has a good all-rourid package 
including contact database, diary, e-mail 
facilities (incorporating TCP/TP connectivity 
- more of which Ister), Moxlels lower in the 
range dion'r feature some applications, 50 
make sure you get the model to match your 
needs. A notable ornissior'in all PalmPilois 
is the Jack of 2 drawing. or even a sketching, 
application. 

Like ail PDAs, che PalmPilot connects 10 2 
desktop computer-for synchronisation of 
the information it carries. For this purpose. 
it features a desktop stand it simply drops 
into. Syhchronisation occurs in 2 
straightionward linking process between the 
min PaimPilot Desktop zpplication running 
on the computer (@Vindows or Macintosh) 
called Hot Synching, taking onty a few 
seconds. The: Desktop program allows. 
information to be entered into the desktap 
computer too, while the PalmPilot is mobile. 

Under general use, ihe PalmPilat cin he 
used to read and create e-mail. However, it 
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Photo 7. MessagePad 
‘2000, shown with. 
optional keyboard. 


only receives and sends e-mail once it’s Hot 
Synched with the desktop (note drat the 
Macintosh PalmPilot Desktop program 
doesn’t yet support Hot Synching of e-mail). 
This relics on the desktop computer's e- 
mail facilities, of course. As notect earlier 
though, the PalmPilot Professional does 
actually have TCPAP conneciivity, so there's 
no reason why it couldn‘t send and receive 
e-mail directly to the Internet — something. 
thar borh Windows and Macintosh users can 
take advantage of. 

The anly thing missing is the e-mail 
connection program. There are commercial 
provrams around, but fortunately, a 
freeware application (TG Postman — 
available for download from 
htip/Avww.isaac.cs. berkeley.edu/) does the 
job perfectly. Similariy, commercial Worid 
Wide Web browser software is avatlablé for 
the PalmPilor, but 2 feeware program 
Palmscape (from hitp://sodan.komahba.ecc.u- 
rokyo.ac.jp/—kazuhoPalmscape/) leis you 
bravwse the Web for nothing. 

To cannect to the Internet, you need.a 
moden, and the purpose-built PalmPilot 
does nicely Clipping onto the bottom of the 
PalmFilot and giving a 14,400 baud 
connection to the ‘phone network, you can 
have the whole Internet literally in the paim 
of your hand. The modem can also be used 
1a Hot Sync 10 your desktop computer, so 
thar files can be synchronised over the’ 
‘phone ar any iime while you're away from 
vour desk. 

In a stroke, the PalmPilot vives true 
portable operation. However, it 15 fairly 
limited! — its internal Memory isn't Going (O 
cope with mussive applications, and its small 
display could present conceérns. And, unlike 
the Psion Series, or the Apple MessagePad 
27000, the PalmPilot doesn’t purport to being 
a portable computer — far from it. It's an 
organiser, pure anc simple; with e-mail 
facilities. That sail, it’s significandy cheaper 
than the alternatives, and may be icleal for. 
many patendal PDA users is long as they 
are aware of its limitations, That said also, 
we have to say the PalmPilot is 2 pocket 
gem — its size makes it not only pocket-sized 
but shir-pockersized. If that's not enough, 
it operates in a very intuitive way, which 
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totality bypasses the old-fashioned file and 
directory method of operation that the 
Psion Series 5 has — the PalmPiot’s 
aperating system, in Sct, isn’t a million 
miles removed from the Apple varianis’ 
Newton operating system in use. 


Newton 
MessagePad 2000 


When Apple. first introduced the Newtan 
PPA concept a few vears back, its 

handwriting recognition capabilities. were 
perceived by the media-as rather poor. .in 


: truth, recognition improved as you worked 


with it, and experienced users got 
acceptable results. Coming on leaps and 
bounds since then, the latest version of the 
operating system (version 2.1) features 
better handwriting recognition which is 
both usable by newcomers to the 
rechnology and, in fact, fast (faster than 
many people could spe in the same 
information). If vou find there are certain 
situations where a keyboard is required, an 
opticnal external kevboard (shown in the 
photogriph) plugs in. 

Apple always intended that the Newion 
concent be a complete generation of 
products, although till the eMare 300 came 
along (see later) the product range centred 
around its MessagePad devices, In typical 


Apple stile, matching its desktop 


computers, MessagePads are always best-ol- 
breed products, so akvays fearurect from day 
one ail the tools other:PDA and palmtop 
computer makers yet aspire to. For 
example, while most other PDA, palmtop, 
and poriable computer manufacturers sre 
still scrambling to ensure their products can 
be used on the-Internet for e-mail and Web 
browsing, MessagePads have always been 
able to do it. Further, where the current 
trend is 2a sell exara software packages that 
ncovide PDAs, palmtops and portables with 
Internet access using mobile phofies (giving 
worldwide availability of e-mail services, for 
example), Newton devices have che facilicy 
buile into the operating svstem. 

The latest MessagePads (here, we look at 
the MessagePad 2000, alihough che 
MessagePad 2100, with greater internal 
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memorn, has recendy been released) feature 
2 160Hz StrongARM processor (yes, you 
read that right — 160\H7} that gives the 
devices 2 power preater than many full- 
blown desktop computer systems. 

With all this computing power to hand, 
it's no wonder that MessagePads 
incorporate all the applications you could 
expect ina PDA: deskiop computer 
synchronisation (to Windows or Macintosh), 
personal information management, word 
processor, spreadsheet, drawing, and as just 
discussed; e-mail, Web browser, and full 
TCPP connectivity via conventional 
modem or mobile phane connections. 

Asa result, it’s impossible to fruit the 
MessagePad concept. li does everything you 
could expect of a PDA — right out af the 
box. And, due to the Newton operating 
system, it does thar with a style, clezance 
and ease simpiy unmatched by any other 
PDA, palmtop or portable computer. 


Newton eMate 300 


The éMate 300 is currently only sold as an 
education product..Aldhough developed by 
Apple in the Newton cange of products, it's 
only available in the UK from etucational 
compuier supplier, Xemplar Ghich is joinsdy 
owned, as it happens, by Apple and Acorn). 
As such, it’s available to schools, teachers, 
students, and parents of students. 

While it uses the same operating system 
as the MessagePad 2000, with the same in- 
built applications, and the-same crystai-ciear 
greyscale 100 dats per inch romable display, 
the concept alters from there. Instead of 
being a pockerable PDA fike rhe 
MessagePad, the eMate is a portable 
computer, designed with surength in mind — 
its case is of an industrial strength, intended 
10 survive in even che hardest of classroom 
environnients. The ¢Mate display for 
eximple, is sprung-mounted for prorection, 
The clamshell shape aliows ihe display to be 
folded down when nor in vse, and the 
integral carry handle makes transport easy. 
The keyboard incorporated in the base of 
the case is officially classed as sub-natehook 
— around 85% of a full-sized desktop 
computer keyboard — and, with a 
wonderfully. usahle feet to it, is great for 
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siall Angers, yet remains large enough for 
touch-iyping by grown-ups. 

in periormuance terms, the eMare 
incorporates a 25MHz processor, somewhat 
slower than the MessagePad 2000's, 
although this is only rarely apparent in use. 
& abo has only 3\M-byte of RAM (compared 
with the MessagePac! 2000's 5M-byte, and 
the 2100's $M-byie). However, the eMate: 
300's signiticandy lower price tag (around a 
third of comparable disk-based-partable 
computers) makes up for this. 

Unsumnsingh with this Specification and 
price, the eMate is currendy selling like hoz 
cakes! Apart from schools buying them by 
job-lot, it’s the ideal Christmas present for 
parents to buy children — fun ro use, useful, 
and above alt— with an educational 
purpose. Officially, of course, the eMate isn't 
available £6 those not in education, but litle 
Johnny hac beier watch Gut - Mum ar 
Dad's bound to want to take it to the office! 


in the End 


PDAs.or paimtop cam puters are oniv as 
good.as the sofovare available for them. in 
this respect, rhe more soltwaré available, 
the better it is for users. That's why Psion's 
Senes 5 anc Apple's Newton are guaranteed 
success. The amount of professional 
software available for bath of thesé 
(particulariy the Newton) means the devices 
have a wide and varied marketplace. That’s 
not to say the PalmPilot won't find is own 
uses with time. The PaimPilor is a relatively 
new technology, bute being so cheap has 
guaranteed itseifa place in PDA histor. 


Program developers realise that its 


cheapness wili mean large numbers of 
users, so they are raking advantage of this 
by developing quite cheap proprams te suit. 
Its jimitations, on the other hand, will 
abways mean that it can never be.as capable 


as its bigger PDA counterparts. 


The PDAs considered here represent the 
i cream.of the aurrent crap. None will 
‘. disappoint users, but user requirements 
obviously vary. if you only need basic PDA 
cools, the PalmPilot -will do the job cheaply, 
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:. neatly and with 2 certain convenient fair. If 


> you feel vou need an in-built keyboard, the 
: Series 5 or the eMate 300 are ideal. Of 
these, the Series 5, while nor sa small and 


light as che PalmPilor, is still easily 


pockerable. This can’t be said of the eMate 


300, which of course, is more a pormble 


computer than a true PDA. Finally; if you 


need outright power with 2 coolness factor 
second only co its brother the eMate 300, 
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the MessagePad 2000 (or the 2100 with its 
extra memory) is unbeaien. 
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Ine Lates chips and line 
drivers transfer your data at 
Peiieedoi Per Second. 
see our mini catalogue at 
tne centre of. this magazine. 
| Call for complete range of 
| interface cards 
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Cheap Cable 


Core identifier 


The Problem: tdentifying 
which cable or core is which 
at the far end of a multi-way 
loom {at least 3-way) where 
there is no colour ar other 
coding. Or, even if the laom 
is coded, working out which 
core goes to which pin of a 
terminating connector. 

The problem is worse if the 
twa ends of the loom aren’t 
in easy reach of each ozher, 

The professional solution is 
to have 2 cable tracer with 
Eransnditer anc cirect-reading 
receiver. The Seaward WT3500 
19-way device (RS stock 
cade 621-253) costs aver £86 
plus VAT. 


Ri R2 RS 


Circuit 


MARKER 
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by Dr G. L. Manning 


any readings co into the next 
nearest KO multiple even if 


the loom adds andrher 200Q. 


R(N—2) R(N-1) 


‘wa pelors— 


rRi=Z2700 
All other Resistors=1k0 


N—2 


Figure 1. Flying leads with crocodile clips. 


The amateur solution this 
assumes you have a 3'/-+digit 
multimeter — now commonly 
found in the amateur: 
workshop, It needs to be set 
to the 2,000kQ ranpe. 
Secondly, vou need to build 
the resistor nenvork on 
perforated matrix boar (no 
COpper surips necessary) as 
shown (che recommended 
box comes with a suitable 
hoard). Coded flying: leads 
with miniature crocodile clips 
enable each core to be 
connected to the necwork at 
ane enc of the joaom. The 
multimerer explores thé orher 
end of the loom. RJ is bie 
enough to be detectable ona 
low ohms range, enough to 
make ail network readings 
whole multiples of 1kQ, and 
small enough not to make 














core; rest all others for 0 
reading. If noc found, move 
meter lead to another core 
(separate the first one, clon't 
test it again at this stace). 
Keep tying; the maximum 
number of tials for an N-way 
cable is (N7-N)/2. Note the 
two cores which seem ta 
have 0 (actually you've found 
Ri, the 270 resistor) and 
look for another core exactly 
IkKQ away — this will be core 1. 
Momentary switch the meter 
to 4 lower range to 
differentiate C from 0 against 
lL. Apply one meter tead to C; 
on the 2,000kQ range, the 
display wiil direculy scad the 
number of any other core to 
which the meter lead is 
applied. 





Operation: Finc! the 
Common and 0 cares, 
Connect one meter lead to a 


Join Resistor Leads and 
Flying Leads at Board Pins. 


Figure 2. 
Typical matrix 
hoard fayout. 


‘COMMON 


Figus 3, Typical front panel layout for 20-way verston (actual size). 


CABLE CORE ‘IDENTIFIER ‘PARTS LIST 
(20-WAY VERSION). 


RESISTORS: All 0-GW 155 Metal Film 


| | R41 
| | R2-(N-i) 


2702 
4h0} 


MISCELLANEOUS 
Base, Box’& PCB 7316 


(M270R} 
(Mir) 


(YU4 78} 
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4mm PCB Pin 1 Pkt 
4am Grommet 4 Pkt 
400mm Tie-wrap 8 
Crocodile Lead Kit nk 


‘(FL24B) 
‘UXG4U) 
“(BFS1Y) 
(BWE9A) 


Rating: Beginner. Recommended options: labels to Ktentfy frying jeads 
{see cable markers, Cable & Accessones section of Maplin catalogue — 


they shouki in tum be mounted aver @ short piece of heatshrink sleeve 
suchas CPL6 {Manolin BFEST) to provide a firmer hacking). 





icrosofi is under attack from all 
sicles these days. Apart from the 
recent $1 million a day fine 
imposed by the US Justice Department 
on Microsoft for uncompetitive practices, 
several big guns in the warid's software 
markets are ganging together agains 
Microsoft, in an effort to prevent 
Microsoft software being universally 
applied to all computers everywhere. 

But belore we go off the deep end and 
join the throng accusing Microsoft of 
this, lét’s look at the facts, and view them 
from beleaguered Microsoft's position. 

Firse, three of the world’s largest 
computer manufacturers (Compaq, 
Gateway 2000 and Micron Electronics) 
say that Microsoft threatened Lo prevent 
them using Microsoft's Windows software 
if they did not supply Microsoit’s Internet 
Explorer Web browser as standard on all 
computer desktops they sold, despite the 
fact that the three companies wanted io 
supply Netscape Navigaror as the default 
Web browser. According to one Compaq 
executive (under oath to a Federal Trade 
Commission investigation, no less), 
Microsoft sent Compaq a letter (dated 
30th May 1996) stating that it intencted' to 
cancel its Windows licensing agreement 
unless Compaq used Internet Explorer 
instead of Naviraror. Needless to say, 
Compay did jusc that Surely this isn't 
uncompetitive practice, it's just a small 
case Of Microsoft fooking out for itself 
Afterall, any computer campany can 
choose not to licence and use Windows if 
it SO wishes, can't it? Theyre perlecry 
welcome to tnt to sell computers without 
an operauing system, aren't they? What's 
uncompetitive about that? 

second, all dis wiil shorily be 
irrelevant anyway when the next version 
of Windows, clue in mid-1998, is 
released, In Winciows 98, Microsoft's 
Internet Explorer becomes an integral 
part of the Windows operating system, 
which means that it's nor a. separate 
product ar all, so can‘: he reared a5 an 
add-on. Asa result, there’li be no such 
thing as uncompetitive, will there? After 
all, anyone wanting to use.an add-on 
such as Netscape Navigator or any ather 
Web browser can do so, can’t they? 
That’s competitive, isn’t ir? Surely, we 
can't expect Microsoft to take out 
Internet Explorer from Windows 98, as 
ic’s what the whole néw version of the 
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operaung system is based on? 
Third, over the Jast few years, the US 


: Justice Department has played second 
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fide to Microsoft, when i: has 
overturned several anti-trust sulis against 
Microsoft. The cheek of it, some minor 
plavers in the computer world had even 
suggested that Windows wasn’t as 
original as Microsoft intends us to 
believe. Indeed, one computer 
manufacturer even had the nerve fo 
suggest that Windows was a copy of its 
operating system. This is.all stuff and 
nonsense, of course. If Winclows was a 
copy, why did it cake eleven years for 
Windows to copy it? —-Apple’s Macintosh 
onerating system first saw light of day in 
1984, while Microsoft's best chance so 
far of emulating it, Windows 93, didn't 
appear until 1995, giving the MacOS 
eleven years to move along ata rate of 
knots in the meantime. Any really 
uncampedive software manufacturer 
would copy a good kiea far more quickly 
than that, wouldn’s it? 

Fourth, there's talk of the fact that 
Microsolt has developed Internet 
Exptocer version 4 (uhat is. the recenily 
releaséd version that is to form the heart 
of Window's 98) to include Microsoft's 
new Java extension. Now, as everyone 
knows, there’s a sienificant move to 
ensure that Java is used by a/f computer 
operating systems, simply because it 
fiéans that any applications (known as 
applets) written using the Java ianguage 
can be run on any computer — regarlless 
of rhe computer's operating system. 
How could anyone in their right mind 
accuse Microsoft of being uncompetitive, 
when it has included Java into Windows? 
OK, so Microsoft's Java extension is 
different 10 everyhody else's, limiting 
applets written using them to run only 
within Internet Explorer 4—.but that's 
beside the point, isn't it? 

So, let’s leave behind all this chatter 
about uncompetitive practices. Let's just 
sit back as we. have been doing for the 
last fifteen years, and let Microsoft do as 
it has always done — freely. Let's look 
farward to thé day when all free 
competitors have the free righc to BO 
freely bankrupr. After all, if they can’t 
campete with a.iree Micrasoft in a free 


: marketplace, they freely shouldn't 


freely be there in the first free place, 
should they? 
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RANimed Into a Disk 


Almost before a standard for digital video 
disc (DVD) drives and cists appeared, 
manufacturers already spoke of the .next 
generation of devices that will support 
rewriteable data on discs — effectively 
known a5 DVD RAM, Hitachi has already 
demonstrated a 2- 6G- byte DVD RAM 
drive anc expects to have develoned 
4-7G-byte'a side DVD RAM drives within 
a year. 

However, 2s usual and as any reader 
should expect, there’s confusion over 
standards for this next generation. There 
are wo current standards being promoted, 
although forninately, the eventual 
quicome standarad which combines the 
two formas is expecred shorily, 

Philips and Sony have developed a 
scheme using kinds and groaves on the 
disc, while the main competition 
(Pioneer, Hitachi, and Toshiba) 
developed a system using wohbled 
Prooves, By combining the twa systems 
for the eventual standard, much lower bit. 
ervor rates resuir (in che order of a 
réduction around 16 orders of 
magnitude), which accounts for che 
higher storage capabilities Hitachi 
expects. To obtain the higher storace disc 
capabilities, Hitachi has dlready 
developed a disc substrate which features 
an inproved signalio-noise ratio. 

For once, it appears that this next 
gencration DVD RAM is going ro Be 


- compatible with CD-ROM and first 


peneration DVDs. Hawever, there's time 
to change this yer, isn’t there? 


Up in the Sky 


Motorola is clase to realising its planned 
internationa! project, aimed at provicling 
a global broadband communications 

system vin 70 low-Earth orbit satellites, It 


signed an apreement with Matra Marconi 


Space (MMS) recently, worth around $1 
billion, to provide the satellites for the 
service, due to become operational in 
7003. Codenamed Celéstri, the system 
aims to provide realtime interactive 
multimedia services such as desktap 
Videoconferencing: 
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Printer 
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by Reg Miles 


The introduction of relatively inexpensive 
microcomputers allowed medium and small 
companies to follow the lead set by the larger 


companies, and computerise their offices. However, 


they soon discovered that the concept of a 
‘paperless office’ was illusory — @ monitor was no 
substitute for bard copy. 
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nd it seemed absurd to continue to 

MS2 {VPENTIers (0 get iL. Inexpensive 

and easy £0 use priniers were going to 
he necéssary if the potential af computers 
was tO be fully nealised — especially if they 
were also going to be used in the home-The 
goliiall printer was.ane such device — 
already used with mint computers and as a 
iypewriter. The ‘goltball’ is a spherical poat 
head with raised characters covering its 


Surface. In operation, it is rapiclly roared to 


bring each character to the printing - 
position, and the ball is then pressed 
smartly against the ink nbbon and paner 
beneath. Because the goltbail is easily 
removabie, other fonts can be substituted, 
However, althaugh it-could print good 


: quality alphanumerics and symbols, it could 
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no: print sraphics, and the speext was rather 
fimited while computers were getting faster. 
The daisywheel printer had the same 
shortcomings, but also the same 
advaniages of good qualiry and 
interchangeability: In this case, the 
characters are near the ends of spokes, or 
‘petals’, radiating fron a central hub. This 
rimless wheel is spun [o bring the correct 
character into position, where it is struck 
and forced against the ribbon and paper. 
The limitations of the galfball and — 
daisywheel printers left the- way clear tor the 
dot matrix printer, whose print head could 
also form graphics and different foots. This 
consists of a number of spring-loaded wire 
pis arranged in a sinele-width column and 
mounied within a guide block (see Figure 
1). Each pin has 2 solenoid at its top that 
presses it eainst the ribbon and paper to 
produce the requirect partern of dots as the 
head moves across the paper. There may Be 
9, 12, 18 or 24 pins in the heacL Colour 
printing is achieved by using a ribbon with 
vellaw, red, blue and black colour siripes. 
‘the ribbon cartridge is pivoted up and 
down by a solenoid to align the correct 
colour with the print head, as both move 
back and forth tapether. Besides the three 
basic colours, orange, purple and green can 
be obtained by overprinting dots. It is also 
possible to achieve the ilhision of mariy’ 
more colours by printiny.dots of the basic 
colours in close proximity so thar they 
merge at a normal viewing clistance -— a 
modern version of Pointillism calied dither. 
However, dot matrix printers are now 
largely confined io basic tasks as other 
printing cechnologies, offering better qualin, 
have come cown in price. 


What a Racket! 


One of the clisadvantages of the dot matrix 
printer is the noise made by the impact ot 
the pins — which is probably one of the 
reasons why the thermal printer was 

des ‘eloped. This, 100, uses wires in the 
moving print head, but in chis case, they are 
momentarily heated to form the dats. The 
print heacl is pressed against either a 
thermal transfee ribbon to melt wax-based 
ink onto plain paper or thermai paper. 
whose coating tlarkens 10 black as. the hear 
is: applied. The qualicy of both text and 
graphics is generally much superior to dot 
matrix results because the wires are smaller 
allowing more te be squeczed in. The smalf 
head combined with the minimum of 
mechanism and low power consumpion 
made the technology ideal for portable 
printers and compact typewritercome- 
printers. However, they were slower than 
dot matrix, and possessed only limited 
colour abilir. Nowadays, the technology 
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tencs to be use! in roles such a5 producing 
grey scale images from video and medical 
imaging systems, aclieving near 
photographic quality with a siationan: full 
width head printing 2 line at a time on. the 
moving thermal prayer. 

This potential for high quality images has 
led to the intrxtuction of several alrernative 
thermal technologies —all capable of iuil 
colour in addition ta monochrome, 


Waxing Lyrical in 
Glorious Technicolour 


Thenmail wax transfer uses @ wax ink sheei 
antl 2 stationary print heac containing a 
strip of semiconduccor heating el:ments 
extending over the maximum width of the 
paper (for narrower paper, the extremities 
are curned off). The wax ink’sheet and the 
paper pass aver the heacl and the wax ink is 
melted onto the paper (refer to Figure 2). 
The desréé of heat from each element 
controls the amount of wax deposited and 
thus the densiry of each dot. The wax sheet 
has: different coloured areas, normally cyan, 
magenta and yellow (CMY), snc) these are 


applied in sequence to build up full colour—- 


which is norable for its good saturition. 
Some printers are also designed to accept 
iour colour ink cartridges with the addition 
of black (CMYK — black being the ‘key’ piate 
in printing: combining CMY to produce. 
black gives a fess satisfactory result). But 
wheuber CMY or CMYK, the result is 
equivaicat to a decent half tone: 

There is also a variation on thermal wax 
transfer known as variable dot. This 
sunation in dat size is controlled by the 
printer's dot sain control. which produces 
additional variations in the temperarure of 
each individual clement to change the 
amount the wax spreads on the paper whilst 
maintaining the correct density. 

However, the quafity still cannor equal 
tha: of the dve sublimation process, which 
Can approsimate to continuous tone 
reprexluction and give more subtle coluurs. 
The process is very similar, however, with 
the paper and a dye sheet passing over the 
thermal head. which in this case, operates at 
2 higher temperature. Acain, the elements 
in the thermal head proctuce differing 
amounts of heat according to the signal and 
this evaponites differing anrounts of dve 
onto absorbent paper (where it spreads very 
slightly to eliminate che dot pattern). The 
sheets can be CMY, CMYK, or black alone. 

Because if can produce ‘phore-realistic’ 
images, the cive sublimation pracess is also 
used for video printers. That, and the fact 
that che elements in the. printing head can 
bé heated in direct proportion to the 
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Figure 1. Dot-matrix print 
head and cartridge. 





Fhote 1: Epson DLQ- 
3000+ dot: matrix’ printer. 


amplaucde of the analogue sienal to closely 
maatch the ranee of calours and tones in the 
original (although no form of printing can 
exacthy match the colours and tones 
displayed on a monitor). In fact, the first dve 
sublimation printer was the Sony 
Mavigraph: a. prorotype developed in 1982 
to accompany the prototype Mavics 
(mapnetic video camer) that recorded still 
video images on a disk. The Mavigraph had. 
RGB anc! NTSC inputs, # 572-element 
ihnermal head (the latest dye sub printer 
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Figure 2. Therma! wax transfer printing. 
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from Sony Broadcast has 2,408 elements), 
usedt four colour dye sheets, and claimed a 
horizontal resolution af 700 lines. Because it 
was clesigned to print from sdll videa, it 
didn't need a memory; bu: video printers 
normally grab images ancl ok! then for 
panting in 2 field or frame store. With the 
former, the printer will normally fill in the 
spaces herween the lines by repeating the 
Reld — halving the veriical resolution to 
make the cleyvice more affordable, the latter 
will use che full $76 active lines of a PAL 
signal. Modern vicleo priniers generally 
convertihe analogue sionals ca S- or 1Obit 
digital for processing. and this has allowed 
ihe introduction of printers capabic of 
handling both digital anc video inputs. 
there are also printers that combine 





thermal wax or variable. dot and dye sub 
technologies. These are used in prepress 
work Lo proxluce test prints and then 
conuinogus tone dye sub proofs. 

Alps Has recently launched a new version 
of their Micro Dry printer range that also 
combines nwo quality levels. However, 
aithough ihe Micro Dry pracess is similar in 
operanon to dye sublimation, it uses a dry 
resin ink that does not permeate the paper 
but fixes on the surface in a four Jayer 
coating just 3um chick. Using standard 
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Figure 3. ‘Thermo-Autochrome | pepet 
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Micro Dry inks and photo-realistic paper 
gives prints zpproximating to dye sub 
continuous tone quality, while the higher 
quality print uses finer ‘photographic’ Micro 
Dry inks and paper that look very similar to 
photographs. The faver uses CMY plus a. 
transparent overcoat (some dye. sub pointers 
aiso use this to give 4 better looking, more 
durable finish), the former uses CMYK or 
hiack alone — with the option.of metallic inks. 
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Thermal Retention 


The newese thermal printer technology 
does away with wax and clye sheets and 
reiurns Lo thermal paper, albeit oaper of a 
special kind, with three colour sensitive 
layers each containing lum diameter 
microcapsules to produce the CMY colours 
(as shown in Figure 3). Developed by Fuji, 


the Thermo Autochrome (TA) process uses 


a full width therma! head to form the image 
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in successive bands by controlled buests of 
heat lasting oniy for nanoseconds, with the 
duration af each burst determining the 
colour density: Esch Isyer of the paper 
requires ‘a differcnr temperanire to form the 
image: the uppermost yellow layer requires 
the least heat and is printed first, chen fixed 
by ultraviolet light; the micidle magenta 
layer is thea printed wiih greater heal, ancl 
again fixed by UV licht; lastly, che bottom 
cyan layer is printed at maxifmum heat, bue 
does not requice exposure to UV light (see 
Figure 4). Prints are of 2 similar quality 1 
tye sublimation. 

Although the various thermal processes 
can print text, it is nonmaliy combined with 
images or graphics and it would not be 
pnictical or cost effective to use one of 
these printers for text alone — certainly, the 
results would not be equal to a text printer. 


Ink is the Link 


Inkjet is 2 more versatile r<echnology, with 
printers thar can handle text and graphics 
and the more upmarket models that can also 
produce images with an appearance varying 
irom a halftone to virtually continucus. tone, 
depending on the technology. Although the 
name implies a stream of ink, it-is actually 
ejected from the multiple nozzles as fine 
droplets of constant size in order 10 restrict 
the quantity chat goes onto the paper and 
prevent its spreading, The arrangement of 
the nozzies is essentially the same as that of 
the pins in a dol matrix printer, only they are 
much finer and there arc more of them so 
the dot appearance is largely removed (the 
heal also moves across the paper}. Colour 
printing is achieved by dividing the nozzics 
beoveen the CMY or CMYK inks to avoid 
contamination. The original inkjer printers 
operated with a continuous flow of ink, 
which had to be diverted by a gutter anil 
returmect io the reservoir benveen characters, 
whereas modern inkjet technologies eject. 
droplets only when required. 

The thermal inkjet, ar bubbleje:, printer 
was devcloped by Canon after a fortuitous 
accident when 2 researcher accidentally 
rouched an ink syringe with a soldering iron 
and ink was ejected. Each of around a 
hundred nozzles in the print head (see 
Ficure 5) has. its own heating element which 
mises the ink temperature to 300400°C 
through a pulse of electric current, anc the 
vapour this creates forms 2 bubble which 
forces 2 droplet of ink out of the nozzle, 
The currenc is chen switched off and, as the 
ink cools, the bubble callapses and draws in 
fresh ink from a reservoir (refer ta Figure 6). 
Its viscosity keeps it in the nozzle until the 
process begins again. Special inks are 
required that can retain their properties 
after heing boiled. Ancl, because ue 
element nced time to heat up and com! 
down again, printing is not quite so quick as 
other inkjet technologies such as piezo 
inkjet This relies on the piezocleciric effect, 
whereby an applied electric fieltl causes 
some erystals to mechanically deform, in 
this case, acting a5 a pump io farce 2 
dropiet of ink out of the nozzle in response 
toa control prulse (a cold version of the 
hubblejet). Epsan has developed an 
enhanced MicroPiezo printhead! (see Figure 
7) that allows vréarer control over each 
droplet and, thus, smaller-printed dots of 
more consistent sive and shape. 

There is also a solid ink printer. This uses 
solid wax-based ink that is melted in the 
printer when needed anc passed to 
reservoirs. Iris then sprayed from an almost 


full width printing head, which need only 
move slighty, to form an image ona 
rotating drum — it being possible to spray 
up to four colours at once (a5 Figure 8 
shows). Paper is then bought ito contact 
with che drum and the image is transferred. 
Before the next page is printed, the drum is 
cleaned of any residue by a mainrenance 
tray using a thin film of fine silicon oil — 
which also acts to prevent the ink sticking 
to the drum cluring the next image transfer. 


Quick as a Flash! 


The different technologies described thus 
far all usé some form of printing head to 
produce the results. The laser printer, 
conversely, borrows technology originalty 
developed by Xerox for document: copying 
(with some machines combining the roles 
of capier and printer). 

A laser printer has a rotating drum that is 
coated with a photoconductive material. In 
operation, the photoconductive layer is 
charged by a corona wire, and a modulating 
laser beam is chen scanned acrdss the drum 
by an oscillating mirror to fonn a latent 
image by altering the charge (shown in 
Figure 9}. Where the image-forming light is 
ut maximum (white), the photoconductive 
layer is discharged], but as theintensity of 
the light is rectuced, an increasing amount 
of charge is retained until‘all the charge is 
retained in what will become the black 
areas. Toner is then spread over the image 
and adheres in direct proportion to che 
charge remaining. Paper then passes in 
contact with the drum and, because it has 
been charged by a second corona wire, it 


Figure 5. Thermal Inkjet 
print head, 
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ateracts the toner imayve anto its surface, 
Finally, the.paper passes over a hot roller 
that fuses the toner to the papér, To achieve 
colour reproducian, the process is 
repeated, each time using a different colour 
taner, thus building up the image in colour 
separated layers — normally CMYK. 

The advantage of this technology is that it 
fives continuous tane images and 
accumtely formed hard-@deed characters 
and praphics, But, whatever the results look 
like, to get them on the paper requires 
some clon when the source is nothing 
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Photo 3. Sony Mavigraph. 
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Thermo-Auto 


printer. . 


“ile 





Ultra—Victet Lamp 


‘Therm Gi Frnt Head 


Poper Wronned 
oraynd Brum 





ETUELISTISIIIIIOIIST EIT iii) 


Pees itat) 


January 1998 ELECYRONICS AND BEYOND @@—3 


senaepead 


Shhesdi bi tds posnsesasare 





more than a digital code, Basic text printing 
requires the printer to form characters from 
internal sofware instrucdons that match the 
character codes sent by the computer 
(normally the American Standard Code for 
Information Interchange — ASCID). Or, in the 
case of daisywheel and golfball printers, to 
select the dread existing characters. 

The particular typeface, such 25 Courier 


‘or Roman, will either conform ro one of 


several fonts resident in the printer's 
memory or fonts supplied as pact af'a wort 
processor. Scalable fonts allaw the size of 
the characters (measured in *points’) to be 
adjusted because they exist only as a 
formula, whereas bit-mapped fonts are a 
precise amangemenc of pixels and enlarging 
the characters produces 2 rapyed 
appearance, Additional character codes 
must be-sent ia print italics, underinec test, 
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Figure 6. Thermal inkjet principle, 








special syntbols, etc., plus control cores to 
informa che printer of margin sizes, line 
length, line spacing, etc. 

In order to correctly respond to these 
codes, and chose ior graphics. the printer 
must obviously understand them aod word 
processors provide 3 niéau of different 
printer cypes to censure that the codes sent 
are correct lor any particular model. 
However, if the printer is new or one that 
has a limited market, 3 definition file may 
not be inchicied, so printers Tan be sez.to 
emulate other; mone popular, printers. 

One problem with printing has been that 
what wis shown on the monitor was not 
what appeared on che paper, e.g. large 
characters printed small. Now desktop 
gublishing (DTP) and an increasing number 
of word processor programs allow an exact 
replica to be printed, inckutling graphics, 
etc., hence the term. ‘what you see is what 
you get’, or WYSIWYG. Obviously, this only — = 
applies ifthe printer is piysically capable of 
conforming to ail the necessary cades. 

The ase of laser printers for DTP has seen 
the introducdon of the page description 
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lancunge tO interpre: commands from 
virtually any application program, usually in 
ASCH, into a descripiion of where teat, 
graphies and images shoul be located on 
the page. The most populur of these is 
Adlobe's PostScript..Ancd this is increasingly 
being used with other cypes of printers, It 
can also be used to coatrol a raster image 
processor (REP) which converts the RGB 
sen on 4 monitor into CMYK values to tell 
the printer where and how much toner or 
ink should be used (both harlware and 
software REPs are available). This may be 
aidect by a colour management, or matching, —'- 
svstem which specifies the colours tobe 
used in order to achieve the desired hues. 
There are a number of different systems, the 
mast popular being the Pantone one. But 
these are for otlical work. 

The majority of modern printers Gperate 
at 8 bits giving 256 grey scale levels, which, 
using CMY, tanslates to.2 colour depth of 
24 bits, or a theoretical maximum of 16-77 
million colours (2563). 

In order io accept the increasing amount 
of printing information, in addition 10 the 
fife that is to be printed, an internal memory 
is providerl. This allows the computer [o 
output all of Jarge chunks of the tlaut and so 
reduce down time. The more expensive 
printers will atso hiwea hard disk to stare 
ihe necessary sofnvare, 

Video printers allow corrections ta be 
made to conus, brightness, colour, etc., as 
there is obviousiy no contpurer to do it 
beforéhand. Some digiml printers also hive 
? correction facilities on the printer, although 
: these will normally duplicate those available 
: from the computer, being merely a matier 
of canvenience. 
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Photo 6. Tektronix 350 solid ink printer. 


CLP January 1998 ELECTRONICS AND BEYOND 


Figura 7. Piezo 
Inkjet print head. 
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New Year’s Resolution 
Print resolution is normally quated in dots 
per inch (dpi). A common figure is 

300 30tkipi (horizontal * vertical), while. 


mare upmarket machines claim 600x600dpi° 


ar more, Some printers increase the 
resojution lurther by interpolation. But 


Figure 8, Solid ink 
printing. 
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however the resolution figures are achieved, 


iney ure mot a completely reliable guide to 


how the finished print will look: a print with 


- 
+ 


the appearance of continuous tone will 


= seem ro have a higher resolution than one 
: that looks like a halftone, even though they 


= both have the same number of dots per 


inch. With text, however, ary differences in 


: dpi are likely co be obvious. The size of the 
: print may net beéall thar it seems, ether 


¢ There is frequently a discrepancy bernveen 
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F.M. BROADCAST TRANSMITTERS 


Fully Built, Boxed and Tested 


Prices start from as little as £30.00 


RSL Professional Transmitters 
V.F.O. High Quality Transmitters 


Limiters / Compressors 


Stereo Encodes 


JAB Electronics, 96 Roof of the World 
Boxhill Road, Tadworth 
Surrey KT20 7jR 


Tel: 01737 842774 


All prices exctude 17,599 V.A.T. 
and £4.50 _and £4.50 carriage charge. cherge. 


rE. | 
Rivest} ation * 


Zelephone for our eA 


technologyindex@btintemet.com 
hitp://wrew.technologyindex.com 


the maximum paper size and the maximum 
print size: unless the specifications state “full 


> bleed’, there will be unprinted margins let 
: On the paper. 


Most printers give better results with 


special paper having ie characteristics to 
: suit the particular print medium chan with 


plain paper —and some can only use special 
paper, Most printers are also capable of 


= pinning on transparency film or sermi- 


transparent paper for use with an overhead 
projector (OHP). A printer chat is insended! 
forlarge print runs will probably use paper 


: rolls, while others will use inctividual sheets 
> fed from a paper irav. 


- Summary 

: With the rapict progress of technology, 

? printecs thac- were originally developed for 
- office and then home use have aken on 


mfes that would have been inconceivable just 


: adecade or so ago. And the price-to-quality 
> rao at ail levels is improving constanth: 


Cscileting Mirror 


Toner Cartridges 
for Cyurn, Lfagenta, 
Yetlaw ang Block 


rPhatocgnductive 


Figure 9. Laser printing. 


Computer poncrelieg Robotics 


[Micro Mbps 


€ oF visit oir web: atte for or rier details 


Technology Education Index 
40 Wellington Road 
Orpington 

Kent BRS 4A0 


Tel; (91689) 876880 
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Efectronic equipment used on Rob Sperring’s mountain expedition: Casio G-Shock AHImeter Watch (Stock Code CKS56L)}; Garmin GPS Compass 
(Stock Code KX38R); Siva Sighting Compass and Clinometer (Stock Code WC52G) and Lago Halogen Haad Tarch (Stock Code 8N77)). 
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by Rob Sperring 


On August 21st this year, I set off on a climbing expedition 
to the Peruvian Andes with the intention of climbing peaks 
in excess of 20,000 feet. The weather conditions at this 
time of year were beginning to deteriorate as this was the 
end of the climbing season, which was exacerbated by a 
warm pacific current which occurs every ten. to twelve 
years in this region and is known as El Nino. 


ith this in mind, my 
selection of 
equipment was of 


paramount importance with the 
prime considerations being 
weight, bulk anck durabilir: In 
acidition io rhe essential 


= current Maplin Electronics 

: catalogue.and retail stores: 

: Casio G-Shack Altimeter Watch 

: (Stock Code CKSGL); Garmin 
GPS Compass Stock Code. 

: KX38R); Silva Sighting Compass 
and Clinometer (Stock Code 





clothing and technical dimbing WC52G) and Lago Halogen 
equipmicn: necessary for this Head Torch (Stock Code BN77J). 
trip, J also chose to take four ; 

items of electronic equipment Acclimatisin g£ 


for evaluation of their 
performance in this demanding 
and hostile-environment. These 
included the following items 
which can be fourd in the 


:. On arriving in Peru, my first 

: port of call was the South 

; American Explorers Club in, 

=. Lima, where T was able to abtain 
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: Huavhuash mountain regions in 


the relevant maps.and climbing 
information, before setting off 
to Huaraz, which was co form 
the base tor my climbing in the 
Cordilléras Blanca and 


Peru. AS Huaraz is a town 


= situated at 10,000 feet, Ispenta 


few davs herein order ta 
acchimatise, followed by a day 
irek to Churup Lake at an 


: altitude of 14,000 feer. ‘Rwo days 


later, 1 was able to begin my 
mountaineering in eames. and 
bean with a non-technical 
climb of Mount Pisco ar 19,000 
feet to familiarise myself and 
exin confidence with my 
technical and elecironic 


i equipment. Subsequeritly, I 
: made a technical ascent‘ of 
> Mount Ishines at 18.750 feet 
: ant five summit attempts of 
¢ Mount Tocllarsju, a peak of 




















The Casto 'G-Stack 
Altimeter Watch 
{Stock Code CKS5S6L) 
pictured ‘at Macello 
‘Picchu '(2;300m). 


more than 20,000 feet. [t was 
here that I strayed at summit 
camp at 15,000 feet for six clays 
in the most extreme weather 
conditions that | was to 
encounter during my ip. 
Although I was within 500 fect 
of summir on one of my final 
attempts, the adverse 


conditions proved too peniotus, 


I resumed to Huaraz with frost- 
hiuen fingers and realising that 
the weather conditions were 
unlikely to improve, | decided 
to set off for Bolivia to Mount 
Huayna Potosi in search of my 
20,000 foot peak. 

Throughout all my climbs, 
the specific feacures contained 
in the watch proved to be very 
useful aids on the mountain. In 
particular, on the approach 
from base camp to summit 
cimp on the Toclaraiu climb, 
the barametric pressure praph 
forewarned me that a large fall 
in atmospheric pressure htc 
occured even thought the 
immediate weather conditions 
gave me no indication of the 
impending snow storm. As a 
direct result of this warning. ! 
decided to make mare haste in 
my ascent 16 ihe summit camp 
and pitch my tent eartier than f 
hact originally planned. The 
storm hit later that evening, by 
which time, | had jong since 





pacbecwet epace 


brdt eee eases 


Look, No Hands! 


On ane 6f my summit attempts 
: On Tocllaraju and on my first 
: and successful attempt at 
> summit on Mount Huayna 
Potosi, it was necessary to begin 
climbing at-0300 hours in order 
to reach summir and return to 
camp within sufficient time 
should the weather deteriorate. 
i It was on these occasions that 
3 the hands-free halogen head 
torch was invaluable, not only 
for initial preparations anil 
: leaving the tent, but alsa 
: illuminating the grade 4/5 near 
vertical ice face, for which 1 
needed both hands fee to 
climb with ice axes. Without the 
use of this torch, I would have 
been forced to climb by 
starlight, as there was a new 
moon which offered very little 
Humination. found the torch 
very comfborrable.to wear, the 
battery at the rear 
counterbalancing the filament 
housing at the front perfectly, 
and the inclusion of clips 
allowed secure aitachmeni: to 
my helmet. In all but the most 
severe blizzard conditions, the 
beam angle and penetration 
were excellent, enabling safe 
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SAREO PEAS PEA H dd Pend Oe abe d PERE bewde bE eda PT 


rae ld been bber 


seahider 


erdeelanétrbes 


__ The Garmin GPS Compass 
{Stock Code’ KX3SR) pictured 
at ‘Summit: of Potosi. 





pitched my tent and cooked my 
evening meal and was able to 
weather out the first day’s 

storm in shelter. In the absence 
of this warning, I would have 
been placect-in the position of 
having <0 pitch camp in a 
btizzerd. An additional feanire 

of the watch which J was able to 
exploit is the builtin altimeter. 
This measures heights up toa 
maximum of 13,360 feet, which 

is ideal far climbing and : 
mouncineéring.inallburthe =: 
highest mounzin ranges inthe : 
world. At lower levels, Ifound 
the watch to he an excellenr 3 
indicator of height, showing : 
less than. a 5% margin of error 
at its limits. : 


The Garmin GPS 
Compass (Stock. 
Cots KX38R) ~ 

: Pictured at. 

Summit of, 

“-Jshinca 

“(5,590m). 
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navigation, even on the elicier 
at night when the call of nature 
beckoned. 

One of the most used items 
on my trip, whether I was 
trekking, on an approach or 
climbing, was che Silys Sighting 
Comipass and Clinometer, A 
hancy feature of this was that it. 
fired unobtrusively into my 
breast or sleeve pocket, which 
made it reachiy accessible for 
taking quick bearings. Due to 
thé innovative sighting design 
of this compass, I found that J 
was able to take back hearings 
very accurately far precise 
positional fixes. The alignment 
mirror atso had an unexpected 
function, that of a vanity mirror 
for applying my yellow zinc 
: total sun block lipstick without 
© smudging it! As for the 
: Clinameter. I used this on 
several occasions for assessing 
the grade of an ice-climb and 
for finding level pround on 
which to pitch my rent bur 
realistically, this was used more 
out of interest than for any real 
practical need. 


GPS Proves 
its Worth 


The star banana of ail the pieces 
of equipment was the Garmin 
GPS IT Plus Satetlire Compass! I 
have used many GPS compasses 
previoushy, but was impressed 
with the speed of acquisition of 
this insicument. the size af the: 
© 1.CD display screen and its 

> economical use of the batteries. 
¢ Other attractive feanures are its 

: erponomic shape and size and 
is user-hendhy menu driven 
display screens. One of the 

: most notable incidents 

> occurred when J was on the 
summit camp of Tocllaraju, 
caught ina cova] whiteaut I had 
been climbing on a 5,000 foot 
ice-face alongside the summit 
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The Garmin GPS Approach to Huayna Potosi. Note curvature of the Earth and 
‘Compass (Stock*Code : | -Lake Titicaca fatttude 19,500ft. approximately). 
‘KX48H) pictured at Fm) oe Ae ee ee ’ ; 
Summit of Huayna z x Set 

‘Patosi;(6,198m). 
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: Summary from 







Final ice wall, 


Huayna Potosi, the Summit 
at 6,150m 7 _ 
{20,0008.}. All four of the electronic items 




























cimp and wanted toreum(a 3 
the shelerafmytentbefore — : 
the impending storm, In arder 
6 do this, I had to negotiate 
several snow hidden crevasses 
to locate my tent whilst 
avoiding other pefilous near 
vertical ice-faces which 
dominated the ¢lacier on three. 
sides, Fortunately, I had carried 
the GPS compass with me on 
this climb and iad switched it 3 
on for the entire ascent. [ was 
therefore able to backtrack 

with a high degree of accuracy, 

my snow covered tracks From 
earlier. Although this campass 

has a cifferenial error of up to 
100 metres in theory, on this 
particular descent, I found it to 
be unerringly accurate. During 
this descent, {could nothelo 
wondering. at the fate of several : 
of the climbers on the Everest 
expedition of May 1996 anc! 
whether for ue sake of the 

exura few hundred grams in 
weighs af this compass, the 
outcome might no.have:been : 
different. 

Thre definitive memory of 
this Compass was when ir 
logeed my position on the offers tine-oFsight 
Sununit of Huayna Potosi at conimunications of up to 25 
5,198 metres or 20,701 feet. My =: yniles; solar panels as listed on 
goal achieved at last, 1 could page 662 of the current Maptin 
have kissed ick : «Electronics catalogue, which 

lor extended expeditiuns - allow the continuous tickle 
where base camps could be set charging of 12V lead acid 
up for several weeks on end, batteries or powering the 
cechnology has provicted Maptin weather sareltite 
mountaineers with additional receiver (Stock Code AQ49Dy}, 
comniunionuon cs offering. = «which when used] in 
increased information, thereby : conjunction with a lsprop 
making ascents more computer, Will give live 
calculated and less hazardous, mereorological information 
These prodiucts inclucle twa- from Russian and American 
way mobile radio transceivers geostationary weather sareilitcs. 
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such as the Alinco DJ-190£ 
(tack Cade KN44X), which 
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Pebaddoratad 


1 carried with me on my 
climbing expedition in the 
South American Andes 
acquitted themselves admirhly 
under exireme conditions of 
temperature and altitude, all of 
them justifying their cost. 
Having used chis cyuipmenr to 
its full potential, I feel ir is 
highis suitable for outdoar 
enthusiasts and climbers aliké. 
With the festive season 
approaching, T would noi 
hesitate to recommend one or 
all of these as gitts lor use in 
the UK 2nd Europe. 

Finally Lwould like to thank 
the following: 

Asolo for the Supersoit 
olastic boots and Inca Trail 
approach shoes, Terra Nova for 
the Super Quasar tent. Rab for 
the Zero Down jackei, OTT. 
Expeditions for all their help 
and advice. 




























Final summit ‘on 
Huayna Potosi at 
‘ahodt'03306 heurs! 








Computers 


Build IBAI-compatible PCs For 
Under £2060. io specist skits or 
previous knowledge required. Thls 
manual for the complete beginner 
shows you hin in a step-by-step _ 
approach, which is atsotutety jarton- 
free, Send an SAE for details to: 
Richard Garand, 10 Barford House, 
Bay, Londoan E32 SHP 


Wanted 


Electronic Penfriend. VWanta 
Nigenen penfiend? A talented 
songwiter, playright, poet, interested 
in electronics. Write to: Avotunde 
Raimi-Lawal, 13 Aracti Sireet, Yaba, 
Lagos State, Migeria, 


Service Manual for the 
Telaquipment BM64 escillascane. li 
you can help, plesse contact me on 
(01493) 751767, Thanks. 


Meter for AVO CT160 Valve Taster 
ar camplete scrap unit, WHY. Would 
alse consider ty maverent rewound 
—d6 you know where? Pete 
Shepherd, Tel: (041268) 8874G2 


BBS Corner 


Apple Crackers, FirstClass Ctient 
BSS, minty for Applebtas and PC 
users, Faud rate 2-4iChivs to 28-8 
bys, & data bits, no panty, 2 stop-bit. 
Tel: (0126S) 7B231a7TBO724. 


Macte? hletra/iconex, Firstitess Client 
HBS, Appelhtac ond Pe users, E-mail 
address on (ntemet for registered users. 
Bail rate. 2-4K-hit’s to 2B-B4 403, 

S data Sits, no panty, 1 stop bit. 

Tel: {0181) 543 S017 (Metro) or 
(01175) 9455417 {icone}. 


Spider! Amiga BAS. The fenter 
ahematve. Mali Amiga and some PC 
es. Adanet, Mercuryne: and Mufone:. 
Online games. Speeds up to 19200. 
Te: (015588) 643520. 





Club Corner 


ARS (Aberdeen Ameteur Radio Socier) 


mests on Friis evenings it tine RC Hel, 
70 Camegam Crescent, Kincarth. 

For dataiis contact: Liartin, (CMOJCN}), 
Tel: (61559) TSi177. 


The British Amateur Bectranics Club 
(founced in E66), for a9 interested 

in elecdencs. Four nevstehernss year, 
ha'p for members and more! Ut 
subscripts £5 2 year Uurdor members 
£4, gversess members £13.50), 
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Placing an advertisement in this | 
‘section of Electronics and Beyond : 
is your chance to tell the. readers 
of Britain's best magazine for 
etectronics enthusiasts what you 
‘want to'buy or sell, or tel! them 
about your club's activities - 
Absolutaly Free of Charge! We will, 
publish as many ‘attvartisemants 
as We have space for. We will print 
the first 30 words Tree; but thare- 
‘atier ihe charée is 10p per Word - 

_ for each added advert per reader. 








> postcard or sealed-down envelope. 
: Then‘send it, with any ‘necessary 
t peyments 10: Electranics Classified, 
> PO, Bax 777, Rayleign, Essex'5S6 BLU, 

Advertisamants will be 
published as soon as possible, 
i space allowing. No responsibility 

: Is accepted for delayad 

* publication or non-inclusion 
> of advertisements, 

Readers who have reasonable 

: grounds to believe they have been 
-misted-as to the nature ofan 


GLICO hel tel ata 
. 





Placing an advertisement Is Basyl advertisement are advised to 
Simply write your advartisament ©. contact the Publisher and their 
clearly in capital tet ters, ona toca Trading Standards Office. 
L. a here 2 
For funier dataits send SAF. ta: The Lincoln Short Véave Club 


The Secretary, Mr #. FE Davies, 
70 Ach Road, Cudtiingtan, Nanhvésh, 
Cheshire CYS 26S. 


Bury St. Edmunds Amateur Radia 
Society, KMestrss Red et Cutford 
Schod, 730mm far 8,.00pm.0n the 
third Tuesday of each month, unless 
othanisa stated. Further details 

irom Kesin Viaterson, (GAG). 

20 Carfogan Road, Bury St. Edrrwinds, 
Suffo'k (P33 3Gs. Tet: (01284) 7E480:t. 


Crystal Palace and District Radio 
Society meets on the thind Saturday 

Gf cach month at All Saints Church. 
Perish Roums, Beutsh Hil, LondarSEt9. 
Detaits from Wilf Taylor, (G2DSC), 


: Tal: (181) 698 9732. 


Darby and District Amateur Radia 
Society meets every Wednesday at 
7.26pm, at 119 Green Lane, Derby. 
Further details from: Richard Bucky, 
(G3VGV¥}, 20 Eden Bank, Ambersate 
£56 2GG. tel: (02773) 652475. 


Electronic Organ Constructor’s 
Society, Details of programms 
masange and membership from: 

Den Bray (Hon: Sec.}, 34 Ethertan Way, 
Seaford, Sussex BN25 208. 

Tet; (61323) 894909. 


E.U.G. User croup for all 8-bit Anom 
ifleros, since 2004. Still coing song 
Progremming, news, Ivfcmaton, Sales. 
Contect E.U.G., 25 Bernie Road, 
Sourhses, Hants, PO4 BJxX 

Tel: {Oi 7O5) 781268, 


Please write yaur classified advert using one word per box below. 
Adverts of 30 words or under yall be printed free of charge, but thereafter. the chasse is 
4.0p per word, Please include any payment fot extra words With your mivert, 





UTI IISOCCEOS ECPI ere reece 


seca Ehdawrerss 


: Group}, meet ly 


meets every Wednesday night et the 
City Engineers’ Chub, Weterside South, 


detars contact Pam, (G4ST0} 
(Secretary). Tek (4427) 7RSSS56. 


POREGG Ae taaig 


Pe? SLY Sings you a substantiat 
inwtodurtory pack to the bfodet 
Blactronic Raitway Group — acinely 
applying etecbonics and conipasters fo 
the model ralway operation, 


Preston Amateur Radia Society 
meets eary Mursday evening at 

The Lonsdate pons ari Social Clih, 
Fulwood Hail Lene, Futwood, 

fof Weting Sect Ros), Preston, 
Lanteshire PR2 ADC. Tet: (01772) 

> 798465. Secretan: Mr Erie Eeetnod, 
= (GIVWCO), S56 The ifaife, Freckleton 
PRA UE, Tel: (01772) 686708. 


Scfence At Your Fingertips. 

Want ta meet inends Interested In 
Science? Send an SAL to: Danie) Gee, 
S.AULF., 37 South Roed, Wateet, 
Somernséi 17423 GHG, o1 Scott Massa, 
S.AY.E, 55 Park Avenue, beoarort, 


basse Eiider 


Piymoutn Pt1 46P htip: //hocepages. 
enterprize net ficedragon/says hts. 


a. 


SEENMUG (South Eas: Essex Mac User 


Monday of each manth. Fer details — 
Tet Michaet Foy (01702) 468062, 


or &-maill to macfuikeloy.deton.co. uk, 
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Address 


Daytime Telephones 
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Unce!s at 8pm. 49 wetcame. For further 


MERG? 2 first class stamps for 4 JRCs} 
to John Vreal, 23 Chapa Street, Yadey, 


Southend, every second 


—~ 
Zo 





Saithend and District Radio Soclaty 
meets at the Drod Venture Scout 
Canve, Southend, Essex every inursday 


' at Spm, For further detals, contact: 


PO. Box 88, Ra,feich, Essex SEG BNZ. 
Sudbury and District Radio Amateurs 
(SanDRA) meet in Gi Comard, 
Sudbury, Suffolk at 8.00pm. — 

Nees MEMbers ae very weicn4s, 
Refreshments are available. For 

tetas pleese tontect Tony, (G3LTY}, 
Tel: {01787} 313212 before 10.00pm. 
TESUG (The Europest: Satellite User 
Group} for all satetite TV exithscessea! 
Tota!ly indeperxtent TESUG ormades 
The most up-to-dste mews avaitehis 
(through 7S monthly ‘Foarpint’ 


: ‘feavsletier and a teletagt sericea 


on the pan-Exrocesa ‘Super Channel’). 
‘It a0 provides a wits variety of help 
and infommeavon. Contact: Bic N. 
Witsher; TESUG, FO. Box 576 
Orpingten, Kent BRG WVY 


Thanet Electronics Club. For school 
age Ham Rada and Electronics 
BATRUSIESTS, EGTETS its TEth ear. 
Lleetings held aay Monday evening 
from 7.306: at Tre Quartenteck, Zion 


: “Place, Margate, Ment. For further details 


Retum your ackert to: Flecionics Gizesiied, RO, Box 777, Raylalgh, Essex, SS6 SLU. 
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contact Dr Ken L. Smith, (G31b9, 

Tel: 01302) 812723 

Wakefield and District Radio Society 
meet at 8.00rm on- Tuesdays at the 
Community Centre, Prospect Reed, 
Gssen, West Yorkshire. Contact 

Pad Firth, (G3VANF), (QTHR), 

Far: (0143) 282 5579, 

The (Wigan) Dougias Valley Amateur 
Radio Society mesis a: the first and 
thd Thursdays of the month fiom 
$.005m at the Wigen Sea Cedet HQ, 
Tranmg Ship Sceptre, Brovkhous2 
Terrace, off ergen Lane, \Wigan, 
Tei: (01942) 214397 (Vigan). 


Winchester Amateur Radio Club 
MEEtS On the third Friday of each month. 
For full progranume contact: G4Axo, 

Te}: (01962) 860207. 

Wirral Amateur Radio Society mests 
at the ty Fann, Arowe Park Road, 
Birkenhead every Tuesday evening, 


and focmany on the ihe frst and third 


Wednesday of Sry month. Betzts: 

a, Seed, (65°00), 31 Veither Avenue, 

Bebington, Wire] 163 5NE, 

Wirral and District Amateur Radio 
Society mests at the tiay Criczet Ciuh, 

irisy, Wherat. Orpenises vists,.DF hunts, 

domansiratianss and funk sates. 

For furher detains, please confact 

Paul Robinson, (GOFZP) on 

(0157) 648 58o2. 
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Belgian bathtub race a tourney with few rales 
As commod reget trek te te La Meme coe: oe: Frckep Sy Cet eh bath ees 


The best paper airplane? A simple one 
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fiaty Diem Shey optews Sotonea = En pied tee 


Cleaning up Egypt's astional suds 
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Photo 2 ‘Push technology. enabtes: ‘publishers: to distribute electronic 
publications such'as'PC Week Online‘to 4 wide ‘audience 


— — = - ~ 


Photo :1 PointCast Network:[s'oné of the most popular-news 
deftvery mechanisnais ‘on: the internet. 
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= critical. The problem is chat the Internet falts 
short of expectations. Rather than giving 
users t60ls toassimilare the right 
information into useful knowledge, it is 

> being avertoaded with too much inelevant 
daia”, said Dr Mike Lynch, Managing 

>. Director, Autonomy. Eynch founded 

: Autonomy, an artificial intelligent agent 

? company, in March 1996 to develop taals to 

: manage infonnation on the Web. 


- Tools to Overcome 
- Overload 

the goock news is char there is a large 

prowtlh in tools to help Internet users 
J: navigate around cyberspace. Here lies a 
: preat irony: While the Internet has prown 
: from an anarchi¢ acadeniic base, where 
'? freedom of expressiun and creativity are 

king, as it has become commercialiscd, 
business has hevin to impose structure and 
: Order—or at least, build rools that enable 
> Sthucture and order to be superimposed 
tipon the Interncei. 

The compiciry of this new wired 
environment demands 4a new syle of 
human-conipurer interaction, where the 
computer becomes an intelligent, active ani 
persanwisedt collaborator. During the course 
of this article. we sill examine a series of 
emercing tools that.are being devéloned to 
help indivictual users access the information 
appropriate and relevant to their needs on 
the Web. These range from push and pull 
technologies which are both modelled on 





ba Stephen Waddington 


Latest estimates put the size of the Internet at over 
one million Web sites, with more than 50 million 
individual Web pages. Add to this the daily torrent of 
news published on the Web and the fact that over 500 
_ Web sites are added to the Internet every day, and it - 
| quickly becomes apparent that the sheer scale of the - 
internet is growing beyond the comprebension of an 
individual human being. So how does a user find, 
and more importantly, extract meaningful 
information from the Web? Here, Stephen rhe rakicioledt aii uihothere 
Waddington examines a series of tools to enable iniclligenc agents and search engines that 
Internet users overcome information overload. : track down requested information on the 
: : users’ behalifin real time. 


Electronic Junk 


While the Inzernet brings 2 remendaows 


News and Views 


explosive srowith of the Web and 


mMormation overload is a symptom of the 
a oadiional broadcast anc print media 


The sheer amount of electronic material on 
the Web makes it dificult even io find — 
mich fess read and assimilate — relewane 
news and information. Consumers want to 
find and access information in a timely 


manner, while publishers face the challenge 


of creuing and buiiding the most effective 
‘hannels io get their published content 


through all the noise to iis arger reacfership, 
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amount of dara to the desktop of the 
individual user, it has litle value in 
Informaton terms withour structure anc! 
order. Users loaking for information on a 
particular organisation or topic need to 
access rélevant Web sites in a matter af 
minutes, and can ill afford to spend hours 
suring irom site Lo Site. 

“the ability to access the richz 
informacion at the right time is absolutely 


Over the past few months, 2 number of 
Intemei-based news delivery products have 
been trialled on the Lnrernet to enable 
publishers to build a direct relationship with 
their reaciers. Here, information is 


> despatched to the user as it is generated or 
: 2 SOfeware application is used to grab 


informazion from a specified Web site for 
storige and subsequent viewing locaily. 
The majority of the taois, which we vill 
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examine here, require a direct connection 
to the Interiet. This means you are able to 
make a direct connection to the Internet 
without using propriciary browsers or 
offline reader applicatians from your 
Intemet Service Provider (ISP). If you are 
unsure about the type of connection you 
have; contact your ISP to check that vou can 
establish a direct connection to the Internet. 

The product that has énjoyed the widest 
mind share is the PointCast Neowork, as 
shown in Photo 1. However, 2 number of 
other equally significant plavers also 
compete in this marker space as well. 
Generally, these technologies employ one of 
nwo delivery methods: 


Push Technology 


In this model, the content provider collects, 
assembles, and integrates information and 
‘pushes’ the complete prexluct to the user. 
This is also referred to as Intemet 
broadcasting or narrowcasting. 


Pull Technology 
Here, client-based software oni the user's PC 
proactively monitors 3 uscrdefined set of 
Web sources at userdefined periods looking 
for information fram a user-specified set of 
topics and interests. Periodically, the pull 
product will bring the spécific, retevant 
information that is customised and 
persanalised for the individual subscriber. 


Push Or Pull 


Pull technology is apically subscription- 
based and onerates in exactly the same 
manner as 4 traditional magazine 
subscription. In this model, che end user — 
or subscriber — typically pays for.che 
content, software, or service that enables 
him :o monitor a customise! set of raw 
news and information sources, and pull it 
directly co the desktop on demand. 

By comparison, push methostologies are 
ideally suited for mass-appeal information 
for a very wide audience, Here, 2 defined 
sec of intormation such as the daily edition 
of PC Week Online, part of the Netscape [n- 
Box direct service at www. netscape.com 38 
shown in Phoro 2, is clistribured to the wser 
by e-mail as it becomes ‘available. But push 
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Photo 3 
Hizhii¢hts2 

a feading pull 
tele] tia pelete 
automatically 
monitors Web 
pages by 
cownloading 
new. content 
of significant 
to the uses: 


‘Photo 4, An 
Assistant ‘is 
‘defined tc 
hightight any 
material 
containing the 
‘keyword 
‘semiconductor 
onthe Texas 
[Instruments press 
information site. 


we 

Downkoed 30-day version from 
‘Coe Atlantic Web site at 
Vee. Clossatianlttc.co.uk 
Bovnioad free fro 
“wise poinicast.cem” 
‘Download free 3OHtay version 
immn Aceriwere’ Web sit@-at 
¥ “aa pen bvare. om. 


Application 


Warr 
Highkents2. 


PointCast 


Table 1. Software sources and availability. 


technology is also perfect for distribution of 
information for a smaller audience such as a 
niche trade publication, which cannot 
typically support a broader advertising 
revenue base. 

Push technology can he very auractive 
because it requires less intervention or 
mental processing. The product such as PC 
Week online is packaged with graphics, 
animation anc flashing headlines anc is 
pushed out to the user’on publication. 
Essentially, it is a passive medium. 

Both push ang pull technologies deliver 
news and information to the user's deskrap. 
However, each method is suited to different 
wwpes of information and to different user 
styles. Since the push mode] requires 
central editing of the information to prepare 
it into appropriate packets for distribution, 
this moxlel is most cost-elfective if the 
infarmation has wide appeal — world news, 
updated stock market inclexes, football 
scares, ur weather maps, 

However, pull technology is best 
iniplemenred in situations where the user 
decides which information saurces are most 
interesting or useful. In this case, the 
individual user can decide the unique mix of 
information which he wishes to view. This 
could include a mixture of ‘broadeasr’ news 
such as a coundup of rugby statistics, some 
Specific technical néws, anil personal- 
interest items such as match reports ona 
particular football ream, or data on weather 
paticmns in a particular part of the UK. 

Because the user is pulling documents, 
the sources and topics can be literal 
anywhere on the Internet. Naturally, over 
tiie, topics will move in and out of favour 
with each user, and so the list of monitored 
items will be modified| by adding or deleting 





Contact 


Cross Atlantic, 
Tet: (0174) 228 6992 


£39.99 


Download fom VWieb site Free -— PointCast is 


Agentware, 
“Jel; (01223) 421220 
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Web sites and pages. 

Pull technofogy, because of is ability to 
uniquely focus information for the user, 
provides a very efficient delivery medium 
for new information — far more effident 
than.simply browsing to find the 
information, or using 3 bookmarks system 
to look at pages chat have some change on 
them. Bath pull and push provide an 
information delivery channel what is very 
efficient for the user, since the delivery is 
typically performed in the backeround, anil 
the information is available at the user's 
desktop for viewing on demand. 


Pull with Highlights 


While lots of companies claim to be building 
both push and pull technology, the marker 
is currendy limited to 2 handful of 
commercial products. Without a douht, 
Highlights? trom Tierra Communications, 
shown in Photo 3 {see Table i for 
downtload/availability details), is the leacting 
pull application. Highlights2 monitars Web 
pages by looking for new content of 
significant interest to the user and then 
downloading to the user's hard disk for 
Subsequent victing. 

Using Hichlighes2 in conjunction vith a 
Web browser, users can improve their 
efficiency in geuiny personalised news and 
information from the Internet — improving 
the speed and quality while streamlining the 
quantity of cantent they reach A acw 
information source can be added instantly 
by creating an Assistant based on ihe page 
curently viewed in their browser. 

Each Web page to be monitored is 
assigned an Assistant. For each inctividual 
Web address. the Assistant stores details of 
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Photo'6 Users 
can select 
want'ain 
Assistant to 
monitor. ard 
download 
changes’ in 
graphics or text 
in addition:to 
assigning | a 
priority fevel:to 
indicate the 
significance of 
changes onthe 
monitored Ske. 
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the mosi current version of the Web pages 
from that site held Jocally and deiails of 
specific information to be highlighted on 
the retrieved page. Hiehliehes2 will 
emboktien information of particular interest 
co the reader by checking retrieved Web 
pages against a list of keywords assigned by 
the user and recorded by the Assistant. | 
Photo 4 shows an Assistant being defined to 
hi¢hlight any matecal containing the 
keyword ‘semiconductor on the Texas 
Instruments press information site. 

The Tierra Hichlichts2 cantrol bar is an 
application taskbar. which contains a variety 
of controls for setting and changing the 
Highlights2 Assistanis. The contral bar 
docks to the edge of the screen in a manner 
siniifar to che Window's 95 taskbar. This 
means the application control bar is present 
on the scrcen but still co-operates with any 
exasting applications. The Highlights2 
contol bar can be stretched, by grabbing an 
edge of it, toa width that suits your 
assistant names andscreen size, as shown in 
Phota 5, . 

Selected Web pages are monitored ior 
updates whenever the user connects online. 
This can either be handled manually, or 
scheduled using an auto clialler feacure. 
Changed pages are stored locally, enabling 
users i browse their entire list of 
bookmarks offline. Users can select whether 
they want an Assistant to monitor and 
clawnioad changes in graphics or text or 
both, 2s shown in Phoio 6. Switching off 
graphics significantly decreases che amount 
of dara 10 be downloaded. Highlights? 
dawnidads the Web page specified by che 
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Assistant and the Srst tier af hatlinked 
| pages, which link from the page defined 
Photo'5.:The : within an Assistant bya user. 


weealitaee> 


ares th : Assistants 

Screen with the : , , ir 
user's default : Assistants are assigned prionty tevels —- 
browser ; Normal of Hieh priority as shown in Photo 


6. When a change oecurs in a High Priority 
Assistant, the user is notified bath audibiy 
with a beep while online and visually with a 
: ced check mark. When a nonnal priority 

: Assistant change is registered, a simple 

: check mark appears. Other symbols are 

i used to indicate when Highlights? has heen 
} unable to download information, or when 
information has been read, 

Highlights2 gives users further options for 
organising and Miewing their information by 
adding the ability to group and arrange 
Assistants by topic. Pages may be grouped 
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i under more than one topic, if desired. For 
examole, 2 stock listing page might be 
viewed either as a personal inierest tem, or 
25 an investment item, ar even us a comporate 
page, Users can define, name anc orpanise 
the ropics to suit their own interests. 


Push PointCast 

Now compare pull with push, or Highiizhts 
with PointCast. PointCast Nenvark shows in 
Photo 7 (sce lable 1 for 

download availabiliry details), is reckoned [o 
be the first ncws and information service to 
broadcast uptouhe-minute news directly to 
a viewer's Computer screen. The company 
also cliims to have pianéered the concept 
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Photo 10. Atta‘ Vista tisera query 
tool or data collector to collect 
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Photo’. Yahoo isa ‘sophisticated 
directory-based search ‘engine where 
users can ether: browse sites ‘hy Subject 
classification oF search an keywords. 
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information about Web sttes. 


of broadcasting information over the 
Inrernet, tailored 10 the interesrs of each 
individual viewer. 

PointCast delivers up-to-the-minute news 
anc infonmation free to Internet users. The 
nesvork features six channels — News, 
Companies, Industries, Weather, Sporis.and 
Lifestyle. These channels offer business, 
international and politiel news, StGCK 
quotes, Sports news, weather reports and 
maps, entertainment news and more from 
various sources, such as Reuters. 

Through personal news profiles shown in 
Photo 8 viewers are able to customise the 
information they receive. Viewers specify 
news topics of interest and the PointCast 
Nerwork delivers currenLnews to their 
desktop. Persanal news profiles can be 
modified at any time. 

PoiniCasting is an almost halfway house 
benween simpiy browsing the Web, and 
setting cigid parameters for information 
revieval using pull cechnology such as 
Tierra Highlighs. It combines many of the 
hesi.sspects of traditional broadcasting in 
which top stores are researched, identified 
and delivered to audiénces by news 
professionals with the personalisation 
options offered by the PointCast Nemwork. 

Like television; the PointCast Network is 
supported hy advertising to provide users 
with complete PoiatCast services free af 
charge. PointCast creates conmmercials for 
advertisers using a built-in technology chat 
minimises hardware requirements. And 
continuing the FY analogy. patent-pending 
Smanscreen technaloey replaces the PC's 
reguiar screen savers with rolling up-to-the- 
minute headline news. But a failing of 
PointCast generally is its lack of European- 
focuses! news and information sources. 

Numerous publishers are now making 
their publications available to readers as 
soon as they are completed using services 
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such as PointCast, arare even e-mailing 
HTML decumenis direct to subscribers. 
Many of the analvst houses such as 
Dataquest and Giga are now using e-mail as 
a mechanism to distribute reporis and 
briehing papers. 


Specific. Information 
Requests 


Push and pull technologies cleal with the 
regular delivery of news and information. 
What ifa bespoke piece of information is 
required? For instance, perhaps vou arc 
keen to build a green energy supply and 
svant 10 crack down details of solar panels. 
How do you go about locating this 
information? 

One of the solutions is to use a search 
engine to scan through Web pages for 
keywords or search chemes on your behall. 
There are essentially ovo discrete npes of 
Web search engines accessible over the 
Internet. The key difference berween them 
lies iri the way Web details aré collected by 
the search engine. 


Directory Enquiries 

The first is a standard database type 
directory of Web addresses and basic 
descriptions. This format is no more than a 
basic index, and relies on the creators of 
Web sites registering the Site’s domain name 
and description with the directory Users of 
the search engine can search on basic terms 
and receive details of all reicvant sites 
contained within the directors: 

Undoubtedly, the most sophisticed 
directory ype Web search engine is Yahoo 
(et Another Hierarchical Officious Oracle), 
located at wwwyahoo.com. Yzhoo, shown in 
Photo 9, classifies sites in a hierarchical 
subject oriented format, Intemet users can 
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either brawse sites by subject classification, 
or search on keywords. Yehoo also carries 
editorial listings of recommended sites 
under headings such as ‘What's Cool’, 
‘News’, antl ‘Ranclanv’. 


Data Collection 

The séecand type of search engine is based 
on an entirely different model, Here, the 
search engine uses a query 100! or data 
collectar, more usually termed azent, 10 visit 
Web sites across the Intemet and reitieve 
the domain name and details of the site's 
contents, This information is then sorter! 
and stored for analysis by users of the 
search engine, The mose popular search 
engine in this category is Alta Vista at 
wawalcavisra.com, as shown in Photo 30, 
created and maintained by-Digitai. 

By basic definition, this spe of search 
engine is more comprehensive. This is 
because it uses agent robots to generate 
anc mainzain its indexes. A robot is a piece 
of software code that, under the direction of 
iis programmer, automatically traverses the 
Web's hypertext structure by retrieving 2 
document, and recursively retrieving. all 
documents to which it is cross-referenced 
or hyperlinked. 

Web robots are sometimes reférrec| to as 
Web Wanderers, Web Crawlers, or Spiders. 
These names are a bit misteading as they 


give the impression the software itself 


moves beoween sites like a views, This is. not 
the case: 4 robot simply visits a site by 
requesting and downloading documents. 


Executing a Search 


Searching for a Web site or information on 2 
particular topic is relatively straightiorwart 
A selection of search engines is shownin. - 
Table 2. Start by loading up the Web page of 
the search engine you want (0 use in your 
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Search Engines URL Addresses 

ANS Vista 
Bavviz 
Galaxy 
infoseek 
yeas 
‘Open Text. 


Vv altaista.com) | 
wiley IZ Zeonvhiznz 
woaw, eaieny, eneunat 

ita IN RSet. com 
Ww COS.COM, 
We. CDeMItEXLCOM: BORD 
Wit, SEDC CORTE, 
Wwiaswwebcravdercom 
WA. EWIDO. MAMieSt. COM. 
Wee. Yaie.com 


Staning Point 

WebCrawer .. 
‘net's New co 

Yahoo ~ 


Table 2. Setaction of popular Internet 
search engines. 


search engine as shown. As 2 genent nile; 
use a simple Index engine such as Yahoo to 
search for company Web sites and a more 
complex engine such as Alta Vista to search 
for more peneric keywords or themes. 

Campanies that create and publish a Web 
site will register the name ani Web acklress 
of that site with all die major search engines 
— thus, you Should locaie it easily using a 
simple index search engine. By comparison, 
the complex rabot generated search 
engines will return from every Web page 
where the company name or subject is used 
#5 the search term is listed. 


Search Example 
We are searching for information on green 
electricity, and more specifically, solar 
panels. As this is'a generic topic, enter the 
search term ‘salar electricity + panels* on 
Alta Vista, On the search engine, enter the 
kesward ‘solar panel’ in the box provided 
and click the submit button. You should 
ahways be as specilic as possible when 
enicring search terms; remember that there 
are more than 50 million Web pages that 
could contain pertinent information. A 
series of search tips arc shown in Table 3. 
A matter of seconds fater, Alta Vista 
returns a series of Web page references. as 
shown in Photo 11. First in the list is the 
Wellington Electric Works [lomepage ac’ 
wom greniinweb.com. By clicking on the 
reference, it’s possible to jump to the: 


@ Pius and Minus: Preceds 4 requéed word or phrase. 
With plus 3" and a prohibited one with rigs ‘7. 


@ Punctuation: Agding punciwation to search sings 
forces works Inho & pivese, 68 do quote marks. 


+ Case ‘sensitivity: 2 lower ease search string will 
pull up uppercase matches. The reverse 5 not 
Ue —Uppes ease Search. strings produce only . 
enct maicnes.° 

@ Fickinames: It is possibts to resuict searches ip 
cena poriens ef documents by preceding the 
‘Search tems with the fiesineme to Search in 
lowertase, foliovwsd by a coon (such as tite: 
THe Wall Street Jodmaly. Fiekds to search 
includes: title: anchor text aonet: object: fc 
maz: unt: host damamn: 

@ Bootean operators: lise Rodlean dperators such 
ag AND, OR, NEAR, and AND NOT to farce Words 


_to be Included or excluded fromthe search resutt. 
"The operatars can be wittan in fonercase.. 


© Dewey. Sunple Query remutts ate ranked 
corm to & ‘soetng afsoritio,; and diepizyed 
in dectining ordér of | reftevance, A document has. 
a higher score if the quety words or phrases are 
found in’ the first few words of the document or if- 
the query words.or phrases ere fours case to 
one another in the document 


Table 3. Search engine hints and tips. 
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referenced Web page and check if it's 
relevant to your needs, If not, skip back to 
the search engine page using the navigation 
buttons on your browser anc check the 
nest link. : 

Using Alta Vista to search on ‘solar panel’ 
generated more than 207,360 responses. 
After half an hour scanning through the first 
100 or so of these references, we found anly 
one site that described how to built 2 solar 
electricity supply Other search themes such 

solar electricity supply", ‘buikling a solar 
supply" ancl ‘solar battery supph” were 
equally fruidess. 

The reason for this is that conventional 
search engine techniques are limited by a 
rigid, structured implementation, simple 
decisions based on keywords and forms 
filled our by.che user. Even when it seems to 
be capable of intelligent firmctions, at best. 
thé software is only abie to ac according to 
2 complex set af pre-programmed 
instructions. 


Agent Software 


The next generation of Inrernet-search 
software — called agenttechnolopy - 
inconmorates decision-making capabilities. 
Agent sofware or agentware is a new breed 
af search iechnolagy that uses Web-+robots 
thar are.sent out onto use Web with a 
search-definition or description to work on 
behalf of the user. 

Autonomy Agentware, as shown in Phato 
12, is the Hist mass-market application of 
Neural Network based Antificial Inceiligence 
technology forthe Interne: The core 
cechnology behind Agentware is based upon 
research camiect out by Cambridgc 
Neurodynamics in ue field of Neural 
Networks and has been ia conimercial use 
since 1991. 

Autonomy's unique Innovation is to apply 
such a high Jevel of Actifictal Inrelligence to 
the iasks of personalising and understanding 
information from the Weh. Neural Newwvorks 
give computers some independence of 
thought. These systems are capable of 
leaming ta spat patterns and interrelations 
in large amounts of information. 

The core Neural Network technology in 
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Avgenoware is known-as the Dynamic 
Reasoning Engine (DRE). Because the DRE 
understands the context of content, 
Autonomy's Concent.Agents work by 
searching for pattems of information, rather 
than specific words ar phrases. The DRE is 
capable of understanding a compleie 
subject ar topic sa when a user briefs a 
Concept Agent, they ace givine the DRE a 
sample pattem to work with. 

By matching the available patterns to data 
found in environments such as the Web, the 
Agent is able to distinguish relevant from 
irrelevant information. A user who retntins 
un Avent gives it the oppormunity to develap 
# richer patrern to operate with. 

Neural Nerworks also use fuzzy logic 
which allows an Agent 10 sugvest other 
ideas the user may find useful, Cambridge 
Neurodynamics, which developed the 
rechnology for Autonomy, maintains close 
links with Cambridge University, and 
undertakes collaborative research in order 
to continue Lo develop the field of Actificial 
Intelligence ancf Neural Networks. 

AUTONOMY uses a unique technology 
selvance called concept clustering. Rather 
thas using keywonls or query terms, 
Autonomy Agents develop knowledge of 
a concept area. This can be given by the 
user Via simple explanations or by showing 
the Agent sample documents that describe 
the concept. 

The success of an agent-based search lies 
in the creation of the agent. .An Agent is 
named. and trained by typing in a sentence 
or 1wo in pidin English. as shown in Photo 
13. No complicated keyword-based query is 
necessary. The Agent can now be sent our 
to scour the Internet, braving back 2 
selection of televant information. The 
Agenc keeps learning about your user’s 
interests and will adapt accordingly as your 
interests change. 

Autonomy Agents ime mobile. They can 


: “live’ on the user's PC or on a publisher's 


Web site and travel from one to the other to 
perform tasks, Autnnamy Agents are small, 
typically between 2 and 4k-bytes. Their 
small size enables them io move quickly 
across the Web, Intranets or other client- 
server networks. 








shown in Phote 16. If material is not 
appropnoate to wer requirements, the 
agent is informed of this ancl retrained 
Agente is the Bt before reiumiung the Interner im conduct 
of Neural ‘Network gm socond search. 
Hei! Closing Word 
It cannot be long before the phase *yrowir 
like the Internet’ enters the English 
language ta describe ripid, uncontrollable 
growth. While the growth of the Internet 
und availability of iInfurmation is a good 
thing, the fact that it is unstructured making 
the locating of even the most basic item of 
iMformation an arduous task. tempers its 
practical use 10 consumers 
/ 2 The good néws 1s that the Internet 
SolarEnergy mMumunity. has recornisel the nee for 
orteinisation. Bue it is unlikely thar chis 
organisation will ever come.in dhe form of a 
re-oreanisation of the Internet. This task 
would be completely impractical Instead, 
Web develosers are concentrating their 
efforts on the development of smarier 


You can Hog new v0 iS 2 








‘Photo'43. An } search engines and saphisticaredt tools such 
Agentwarte: Agentis §& ie Z as Agentware. Meanwhile, push and pull 
erect ge ‘ ,. | technologies are already redefining the 
eee in plain English. Ex a= Se ee future of Web publishing, enabling the 
publisher to re-esmblish a one-on-one | 
relationship with readers. 


Apentware 1.5 (ce Tible | for 
download: “availabilicy details) includes six 
pre-progmntmecd, pre-irained agents as 





i : Photo ‘14. 
follows: ; Parameters 
@ Web Researcher: 2 service enthling your being such’ 4s 
Avents to research the Web. ; curiosity and 
activity to‘be 

® Press Office: an auiamated news service 3 attached the 
that utilises online media resources to : Apert, pales 
create persanalised) newspapers. : ‘firther 
intelligence ‘to 

@ An Agent: a secvice that gathers imaeves the agent. 


from the Web. 


® Library: # service to store retrieved data 
on the user's hard cirive. 


@ Agent World: a senice on an Autonomy 
Agenoware server where agenis can be 
sent ta search the Intemet while the-use: 
is offline, 


@ Agent Dating: a senive on an Ausonomy fs 7 xia Photo.15. the ‘agent 
| —_—it = 3 : collates ‘the Web 
Agentware server where Agents can finel 
other Avents with similar interests, creatine 
chynaniic afiniy grouns among users: 


nodrees: Felevant. to 


Agentware in Action 


How do Agentware Agents perform in 
action? Returning co our solar electricity 
search example, Photo 13 shows an agent : : 

a : : E . - cine eal auiberciocariaatieg tt Pieemntsaiel ined etal tes a 
being uainedl to Search on material relared fa cee ve are ee eee ( | 


+ 2 m 7 Coeerage yy MAS ee dei? peda eit pee i Te 
to ‘how to huild a solar cleconicicy supply for Tr a rwhp 


2 dare 23 oe re ee ee 
the home’. Phato 14 shows other waa. ee 
parameters being defineci, such as the level — : Plicto 16. Web sites he 2 
of curiosity and activity to be attached the 3 located by the agent are 
cia Wewed sequentially. 

agent. Finally when the agent is defined, a 
connection to the Internet is made. so that 
the:agent can. be despatched to commence 
iis search activity. 

Before very long, a series of locations 
COR aININg appropoate information is 
collated, as shown in Photo 15. These. cin 
be viewed and analysed sequentially, as 
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Touch 








he Touch Hybrid Interface 
T: intended as a complete: 

interface for most 
applications and a development 
bext for engineers or 
accomplished hobbvists. jt is not 
intended for beginners or ° 
individuals without 2 reasonable 
working knowledge of digital 
and analogue design techniques. 


Functional 
Description 


With reference to Figure 1. The 
Module receives arm - disarm 
data from the Touch Key 
Receptacle. Direct Connection 
is allowed io the Module via a 
set of Connectors spaced at 0.1" 
intervals, suited to the PCB 
Latch Plugs supplied by Maplin. 

An Qutout Mode Select 
jumper, also an 2 0,1" pirch ro 
accept standard headers, selects 
the adjustable Ourput Timer 
tniggered by either; 


@ a Module ourpuc (OUT) 
which toggies on afternate 
Touch Key Access or 


® a Module ouipu: GIREN) 
which is asserted following 
an alarm condition initiated 
by a Tieeer input G are 
provided on the Interface}. 
When triggered, the timer 
changes the state of a relay 
and svo complimenrary 
bufferect-outputs. The output 
and relay conditions hold for 
the duration of the Output 
Timer which is normally no 
fonger than 30 seconds. 
A comection is provided to 
allow continuous operation of 









> the Relay and Buffered Outputs. | 
: A change of state is realised bya ? 
? Touch Key read giving an : 
> assented state when the unit is 


4 Relay Voltage Select is 


: provided toallow therelayto 
: be powered by the 5V supply or 
: the pre-regulator supply. 


The Passive Re-arm Timer is 
triggered coincidentally with 


: the Ourput Timer but has ay 


independently adjustable 
period. If selected by the Re- 


arm Mode Select: jumper, this 


timer will cause the module to - 


: passively re-arm following a 

i disarm or alarm (depending on 
> Ouiput Modé Select) stare, This 
: timer normally allows passive. 

: fe- arming up 10 30 seconds 

: after ube selected event: 


The Tigger Inputs and 


: Annunciator Outputs are fully 
; buffered from the moctute br 
: open coliector driver devices, A 
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Design by S. Litchfield BEng AMIEE and K. Kirwan 


The Touch Key Hybrid Module from ERD has been available 
and widely used for several years. The raw module is, 
however, only capable of operating from a regulated 5V 
supply and requires interface components operating at 5V 
TTL or CMOS levels. The Interface described here is 
intended to overcome the Interface lintitation and enbance 
many of the features found on the Module. 





Fi 
; 
: 


“Output Current {lov 





High current, fully 
protected buffers 













Two independent timers 
Passive re-arming from 
O seconds to minutes © 


| Relay output 
with timer 
_-AC/DC PSU and 

Regulator on board 


* 


3 operational modes 


REPS EPPS ESEP TET FARE eth eh aes 





| APPLICATIONS | 
Touch Hybrid front end 


PU Ft CERES EE TH RATER EES « 


‘Fully featured car-or 
house alarm 
Entry access controller 
Replaces password 
access 


: Butler / Thanslaior Select allars 

: the user co determine if the 

: external buffering. is to 5V 

: (buffering) or higher voltages 

: @evel transiatian). 

: «ss Jnpur and output protection 

? dliedes are provided. Where 

i necessary, weak pullups or pull 
; downs are added to prevent 

: unintended operation. 

i A bridge réctified and filtered 
: input is provided (AC PSU). The 
: bridge can be bypassed with 2 

> pre-regulator DC voltage (DC 

: PSU). This voltage is fed directly 


Touch Hybrid interface. 
yb fo the 3¥V Reaulator. The 5V 


SPECIFICATION 

Supply Voltage: ‘. 

Vss 6.5V to 15V DC {Note 1) 

Vec 4.75V ta 5.25V DC 

AC AVtotiVAC - 
Supply Current 37mA (max.) at 22V DC (Note-2) 
350mA 
depends:cn pull-up value (Note 3} 
depends on pull-up value - 
2mA (max.) (Note 4) 
¥ss (Note 5) 


Output Current (high) 
Input Current. (lov) 
Input Curent (High) 
Input voltage’ 


Note 1. The tower voltage can be increased if & lew dropout regulator is 
used. The dissipation rating of RG should noi be exceeded. The Interface 


accepts both TO92 and T0220 packaged devices. If RG1 is 2 10220 


package tis can be clamped to a focal! panel. RG2 can be mounted off 
board bert keep connecting wires a3 shon-as possible. 
Note 2.: Fully populated-PC8 vath.10K pull-ups, LED on TA1/4-5, no 


‘connected loads, 12V DC supply and includes Touch Hybrid supply current, 


Note 3. Mustnot exceed 350mA. 
Note 4. Applies to Trig? only. 


‘Note 5. Vss + 0.6V absolute maxi mum rating. The Interface wall power Wak 


inputs due to the action of the protection diddes. i is recammended that if 
iC? is fitted, the Interface be used in open collector mode only. 


rest Cennection 
G3” Wini Piee 


Touch xey 
Hybod Notyle 


Touth Key 
Recenta cls 


Regulator can be bypassed with 
an external regulated 3V supply. 
Alternatively, the pre-regulator 
and reeulazed inputs can be 
used 25 OuIputs tO supply 
external components. 

Some components, C13, C10, 
C5, C1} anc RG? have a dual 
footprint to allow for large 
variations in component value 
and wpe. This gives the user 
preater flexibility in comporent 
choice for these devices. See 
Figure 7. TBi, TB2 and TH3 
packs are dolled co accepr 
terminal blocks or Verapins. 
see Figure 7. 


Circuit description 


The fall circuit ciagrany is given 
in Figures 2 and 3. D5, D7, DB 
and DY form a bridge for input 
reciiication. Ca, C7, C8 ancl C9 
are required to prevent line 
disturbance when the bridge 
diodes switch. C13 is the 
reservoir capacior RG. 
provides voltage reeulatian to 
5V and may be a TO92 or 
TO?26 stvle device. D10 
provides reverse polarity 
protection for RG1. €10 is the 
output de-coupler for the 
regulator. J5 provides a selector 
(wire link or heater) for iC2. 
The Vee position provides 
buffering of the output for TTL 
ot SV CMOS contpatibilir: The 
Vss position allows level 
trainsistion of the output for- 
higher >{5V + regulator 
dropout voltage) intertacing. 
jumper locations are given in 
Figure 4. C12 and Cl are local 
de-couplers for IC1 and IC? 
respectively. 

The Moctule provides mvo 
Status signals; BLEEP and LED. 
LED is useci to indicate modute 
srarus and BLEEP used to 
indicate arm / disarm transitions 


Putte tf 
Jrenststzrc 
Select 


Timer 


SCORE et that SLE dd SSE P EC SHEET Gerad 
: ’ 


444 OEE eoeea 


addtbaadaveen 
A k 


adaiee 


TEER IT TI Oat ice: 


S4GRGER ode bee ed taladervasescass 


Phddabiaeeee 


SPELU PPP EAHA PERCE Se 
ae. 


Yeve) Troneinior 
fov¥ Buffer 


Pussmwe Fz-arn 


5¥ 
Regulaior 


Fregge rs 


élanms and 
A-nounciotors 


Figure i. Functional 
block diagram. 


Racy Vokage 


Setect 


Outsut teeal 


Gulferfisensisies 


Hoard ong 


Voduln Power 


Resuléte¢ EV Ingot 


when initiated! by Touch Kes: 
The LED output is used to clrive 
a LED directly via PL1 pin15 
(PLI/15) and PLI/4, or buffered 
by [C2 via TBLA§ and TB. 
When a LED is direciiy driven, 
the Module provides the 
necessary current limiting. 
When driven buffered, R? is the 
current limit. R9 provides a pull- 


de pod errand bhawd RenaS 


wipes 


ped @eeggend 


peaunat= 


= 





up for IC2f output if die LED- is 
used for purposes other than 
directly driving:a KED, The 
BLEEP output is directly 
available ac PL1/16, and bufered 
and inverted at PI24 and 
TBL/6. RS is the pull-up resistor 
for che buffered Bleep output. 
SIREN is the Module alarm 
output which is asserted when 


A 


as] rt os 


Figure 2, PSU and Arming clrcult diagram. 





a tigger input ts asserted and 
the module is in its armed state. 

SIREN is available diréctiy on 
PL1/2 and buffered ane! inverted 
on TB1/5 and PLi/1. 83 is the 
pull-up resistor for the buffered 
Siren Output. 

The Receptacle is a bi- 
direcuional, wo-wire data link 
and is not buffered on the 
Interface, The Receptacle may 
be connected to PL1/ and 
PLL? or TBi/1 and TBL2 
without fitting IC2. 

Tiiggering the Module is 
cffected by taking its TRIGGER 
inputs high, On the Interface 
direct connection is via PLIA 
and PLI/12 with a high asserting 
TRIGGER. With [C2 fitted, 
triggering is asserted by pulling 
low PL1/14 or TB1,Y (do not 
use both), pulling low PL24 ar 
TB18 (do not use bor), or 
pulling high TB1/7. ff using 
TBi/7 then note the input 
current is limited by an internal 
2K? resistor. Input volrages in 
excess OF 5V must be current 
limited cxtecnaliy. DI and D2 
provide suppiy isdlation. R1 arid 
R? hold the tigger inputs off if 
not used or if connected by G,C 
drivers. C2 provides input 
filtezing for IC2d if long 
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Made S41 
< SIREN tigger — 4,2 
2. OUT tigger (tinied). 2,3 
“3. Our tigger (topge) 2,2 


Table 1. Timer Mode Selection. 


TeIt 4 Ses 


fais 144 


Figure 4. Jumper 

and Timer adjustment 

focatians. Cx43U Touch 
Hey Hybrred 


Vette COURANT 


GPCeE Touch Key 
Interfcce PCE 


*Ri7 

"Noma! Postion 
Nommal Position 
Atemate Positica 
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connecting wires are usec [C2 
provides diocic clamps to 
both supply rails for ESD and 
spike protection. {C2d provides 
an eifective intemal pulliown 
of 15K. 

ICla provides 2 timed Out 
output and relay drive perio. 


: JL and J2 wice the timer for. 


seb tdeanee 


Pheetd PPh Ade beds Pha HLL AEA bed dm ee tomb bend bp badd whe 


bitGsereae 


ssebactaeer 


SIREN or OUT triggering from 
the Module. Table 1 gives the: 
required jumper connections. 
The three moxles are; 

1.5TREN tigger. When the 
Module is armed and a 
trigger is assertecl, the 
Module will set SIREN. This 
will initiate a timer cycle 
causing; TBi/16 to go high 
for the timed period; TB1/11 
aml PL2/1 to go tow for the 
timed period; RL1 ta energisc. 
This mode is used to provide 
a umed alarm period. 

2.OUT trigger (timed), When 2 
Touch Key is read, the 
Module will switch to its 
opposite state (armed or 
disarmed}. Ti the current state 
is armed then the disanmecl 
State is entered and the cycle 
described in i occurs. 
Module stare changes from 
disarmed to armed have no 
effect. This mode is used to 
provide a dmed period with 
no alarm states available 
during the umed perioct. 

3. OUT tigger (togate). When a 
Touch Key is read, the 
Module will switch to its 
apposite state (atmed or 
disarmed). If the current state 
1$ disarmed ancl the armed 
slate is enteredt, then the 
Interface will cause TBI/i1 
and PL2/I to go low; RLI will 
energise; THi/16 will go high 
for the timed period then 
return low. This state will 
continue untii the next Key 
read when; TB1/11 and PE2/1 


Figure 6. Touch Hybrid 
Interface Connections. 


eestié¢cer 


Figure 5. Alternate 
position for R17. 





will return Jow: RL1 will de- 
enerpise; there will be no 
effect On TB1/10 which will 
remain low if the timer 
period has expired or will 
return.low when the timer 
period expires. This mode is 
used to provide a togele 
action on TB1/il, PL2/t and 
RL, It-also provides a timed 
high cycle on TB1/iG when 
the unit is disarmed. R17 
must be moved (o its 
alternate position in this 
mode. See Figure 5. 

The jumper locations are given 

in Figure -] anc connection 

labelling in Figure G. R12, RV1 


: and C5 provide the timer pend. 


The period is given by; 
0.7 x (R12 + RVI) x C5. 


RVI should be between 00 


; and 1MS2. C5 should be 

( berveen luF and infinity, R17 

© provides current limit to TR3, a 
: YMOS power FEF, that is used 
= ‘as che driver for RL1 and the 

= output buffer for OUT. D6 


. 
e 
e 


provides clampine of the relay 


© back —E.M.F R6 and RI3 


: provide pull-ups for OUT and 


OUT. R13 is not required if RL 


: is fined. J4 provides the vokage 


select for the relay. This can be 


: different to IC2's clamp and 


pull up voluige. 
The second timer, built 


: around ICIb, R18, RV2 and CLI, 


+ 
PF | 
=| 
2 
ES 
a 
ey 
= 





provides 4 passive re-arm timer, 
The Module has an in-built 30 
second passive re-arm period 
set by an on-board jumper, see 
figure 4. IC1b provides an 
mijustable re-arm period 


between Os (for practical 


purposes) and 30s the module 


re-arm period. To enable 


passive se-arming the Module 
jumper must he fitted anc! 13 
shorted between pins 1 ancl 2. 


ey 


Figure 7. Track layout and component overlay for the 


Touch Hybrid Interface. 


* 
a 


LL 





Disarming che uric twipeers IC1lb 
which sets QO murning off TR2. 
The positive plate of C3 
discharges rapidly via R14. The 
negative plate is held at OV bra 
pulldown resistor on the 
Module. When the timer cycle 
ends, Q resets tuming on TR2. 
C3 charges very mipidly pulling 
its negative plate to nearly 5¥ 
The negative plate then 
discharges through the Module. 
The high period on the 


MirstrsALeE 


upon anpication) must be 
wired across the Ioacl-current 
carving terminals; 

The terminal block suggested 
for T133 is rated to 240V'AC anti 
Clearances on the [nteriace 
allaw 230V AC support, The 
track is rated to carry a current 
of LOA AC or DC with 
acceprable temperature rise anc 
a.tupture capacity beyond that 
of Quickblow ope fuses. if 
loads bevond 5A, or AC loads 


Retc,{P} 


meceplecic 


Figure &. Sophisticated car alarm with passive ré-arming. 


Module’s LEARN input causes 
passive re-arming to occur, 

Passive re-arniing can be 
effected by timer ICia such thae 
It puns concurrenry with relay 
enerpisineg states, This permits 
system cycling, desired ina 
door entry system, where each 
Key reacl would energise the 
door lock and disable the alarm 
system for a timed period. 

FF no link is fitted at }3, the 
Modules in-built passive re-arm 
period, if selectecl, can be used. 
Lf not selected, there will be no 
passive n“arniine, 25 required 
for OUT erigger (toggie) mode. 

R19 and C4 hold both timers 
of IC2 in reset state during 
power on cycles. To prevent 
false tigeering thé sunply 
volmmge risetime niust exceed 
lOms or 100V/s. The Module 
can be taughi kevs by assenine 
Learn or Learn on pins PLI/11, 
PI2/2 and TB1/i2. D3 Provides 
diode isolation benween PL and 
TB connections. D4 provides 
isolation from the passive re- 
arming circuits. IC2g is the 
buffer uséd for other inputs / 
Outputs. R1O and R15 provide 
pull-ups for correct operation 
on unconnected inputs. 

To comply with EC directives 
the relay load must nat exceed 
5A at 24¥ DC (resistive) anc a 
0.22uF 250V AC Xrared 
capacitor ( Maplin stock code 
JR35Q or other type depending 
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are switched, relay contact 
suppression ( including fiiters 
and screening) will be required, 
Consideration must also be 


: given to the safety aspects 
arising from high voltage use, 


For example, clearances 
bernveen the interface ancl side. 
and base panels, methaxl of 
mounting, wpe and rating af- 
cables, merhod of cable 
SeCUTING CIC. 

Suitable fusing of the supply 
and load is recommended, 


Construction 


it is assumed that the 
consirucior will be fully 
conversant with the method af 
PCB construction. The kit PCB 
is a dduble sided-board with 
top-i0-bottom connectian made 
by plated-through holes. Many 
pads are deliberately made 
smut and care must be 
exercised when soldering or de- 
soldering companents not 
damage either the hale plating 
or pacL The crack layout and 
component overlay are given in 
Figure 7. 

Conventional practice is to fit 
the lowest componens first 
(resistors etc.) and progress to 
the highest (connectors and 
Telay). Before commencing 
assembly it is wise to carchilly 
confirm the circuit options 
require! and mack the overlay 





(centre) is high and that short 


: low going pulses are visible. If 


pulses are present, apply the 


Touch Key (not the master key). 


The LED should naw flash. 


Depending on the stare of 
the Module when power is 
removed and the se1iins of the 
jumpers, the relay may 


Warning 
5B : 


Ca 


Ra2iay CP} 


} 


j Recseptacts 


Figure 9. Door entry systam inciuding entry enunclators 
and tai/gate / jamming pravantion. 


accordingly. Values for the 
pull-up resisiors On Quiputs are 
determined by the user and. 
dependent on application. 


Testing 


Confirm that the AC 
connections are not shared ta 
any DC rail including OV Check 
that AC to AC is Open circuit on 
a low voltage ohnimeter anc 
that ovo diode drops exist on a 
hich voltage ohmmeter or 
diode tester, 

Using the circuit diagram and 
urack layout check that the 
appropriate Module 
connections are floating. 
connected to 5V or connected! 
iO ground via a resistance, 





Inputs can be tied to their non- 
active level but this shauid not 


be necessary: Pull-up values can’ : 


be set to 16K temporarily. 
Da not connect the Module yet. 
Apply power to the Interface 
and check the current is below 


200mA, Check that the 


ippropriaie volages appear on 
the terminals, remembering that 
some pins arc floating. Remove 
power and, after discharging the 
5¥V découpling capaciance, 
connect the Module. 

Connect an LED to TBI 
and TB1/4 if (C2 is fitted, ar to 
PLIU/I5 and PL. Re- apply 
power and venty the LED 
flashes. If not, use an 
oscilloscape to check that che 


: receptacle positive terminal 


energise at switch on. 


i 


>) 


a 
roo 
= 


pee @ 
WG 
1 


sShSOSUHASSE 


a tabssdp acdsee 


‘eo 
f 


TRG 2 


,t2¥ Stonck;y 


ae ox ie or FSCSPiAcLE - 
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Computer alarm and access / power control). 





PROJECT PARTS LIST 


OPTIONAL ITEMS (Not in Kit) 


RESISTORS: All 0.6W 1% Metal fitm [Unless specified]. 
R2 270 al 


CAPACITORS 


C12 
C3 

, is la! 
Cid 
Ci3 , 


SEMICONDUCTORS 
DS 


intts) 
ict 


MISCELLANEOUS 
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4k7. 

10K 

tk. 

470k . 

A7OK Preset. 

A7OnF Layer Ceramic 


‘LOOnF Ceramic 
4u7 63V Radial Bectrolytic 


1O0gF 16V Radial Flectratytic - 


101 63V, Radial Flectrolytic 
220uF 25V Radiat Electrolytic 


AN4148 

“4N4001 
‘M74HC4538B1N | 
LM78LOSACZ 
BC559 

VNAOKM. 

"RED LED Smm 


DIL Socket 16 pin 

“Touch Key Interface PCB: 
‘Touch Key Interface Leaflet: 
Constmuctors Guide 


NHR WN 


fa RE KS Pe ft 


ba be pod ed fed fed bt 


he it fa 


R1L,3,6,7,8,9,15 User determined 
'R4,5,10 


10k 0.6W MF 
Rit ATK O.GW ME, 
C1,2,6,7,6,9 100nF Ceramic - 
1N4148 
“IN4001 
BCS59° ~ 
*240V 5A.DPCO Relay, 
0.1°Pin Suip. 4x 36Wxe 
‘Pin jumpers. 7 . 


Ul fe OD 


11,2,3,4,5 


Cannectars tow Cost PCB connectors. Plugs, Socket Housing and 
Terminals are. available in various configurations. Terminal blocks are 
also available In vanous ratings and configurations. 
IMPORTANT, if the relay is used to switch mains voitages, use 
terminal block JRSOB. 

The Maolin 'Get-You-Wortinge’ service is availabte for this project, see 
Constructors’ Gutde or current Maplin Cata!ogue for details. The above 
hems (excluding oniional) are available 2s @ Kit. 

Order as LU31i (Touch Hybrid Interface Kit) Price £24.99 


Please note: items in the Parts List marked with a x are supplied in 
‘package’ quanttes (e.¢., packet sip, reel etc.), see current Maplin 
Catalogue for full onering information. 





Technical Information Services 
Suppliers of all Service/Fault/Technical Books 


76 Church St, Larkhall, Lanarks, ML9 1HE 
N.B.: There is a £2.50 Post/Handling Charge on all orders 


Send an SAE For Your Free Quote & Catalogue 


We have the world's Largest Selection of 


SERVICE 





MANUALS 


VCR CIRCUITS £8.00 CTV CIRCUITS £6.00 
HELPING YOU TO FIGHT RISING COSTS 
—--006---- 

GTV GIRGUIT GOLLEGTIONS 
Imagine almost every Ferg’ CTY circuit ever released fram 1980's 
till the present for £45.00, or Bush for £22, Hitachi £45, 
Mitsubishi £38, Panasonic £30...2tc... 

Call for full list & prices of all 27 collections 


SS wo ee ee i oe ge em em i eile 


PRACT’ YCR or TY REPAIR £16,95 each (or £30 for Both) 


MICROWAVES: ENERGY & OVENS my a hs 
Data Reference Guide(Chassis/Make/Model X-Ref’)} £9.95 
EURO' SCRAMB' SYS" ptew sth Ean) £34.00 


| Buying,Selling & Servicing Used CTV/VCR/CD £9.95 each 


IC DATA BOOKS - Various Titles, Cail for List£12.95 each 
We have 100's of Titles, send SAE for Full List 


LE ly EE ES SE SE SOLA A Sees mee wee eee 


SERVICE MANUAL LIBRARY 
BUY ANY MANUAL FOR £10.00 
OR SWAP AT £5.00 EACH alus £2.50 p+p) 
Initial Joining Fee £69.95 (£20/annum, thereafter) 
Hundreds of people, both Amature & Professional, have already 
discovered exactly how efficient and cost-saving this library is, 

even tf you only use a handfut of manuals each year, 





=i ---900--- —— 
VISA ) 
= NEW RELEASES: 
3.5" Disk Drives (installation & Cires}: £9.50 
Data Ref' Guide on 3.5" Disk: £5.00 


CE ET A A hel dhe ee AIA? deme eure woe 


IDESIGNER COLLECTIONS! 
AMATURE: 10 Service Manuals (as needed), Data Ref’, 


Pract’ TV & VCR Repairs, Radio Repairs, Thorn Serv’ Set,| 
Now £180.00 £199.00 | 


any 3 CTV cire’ collections. 
PROFESSIONAL: 20 Service Manuals (as needed), Data 
Ref’, Pract’ CTV & VCR Repairs, Microwave:E&O, Radio 
Repairs, Buy, Sell, Serv’ Set, Thorn Serv’ Set, any 5 CTY circ’ 
callections. Now £345.00 £370-00 


MANUALS: 20 Service Manuals (as needed), and Data Ref"! 


Guide. Now £185.00 £260-08 


Phone our HOTLINES on: 
01698 883334/884585 


or FAX 01698 884825 









MONITOR 
BREAKTHROUGH! 


SUN Graphics Display Monitors used by industry 
worldwide; sold on the strength of their quality 
and reliability but supported by ultra expensive 

Spare Stations now PC COMPATIBLE. These 
second user madels are none interlaced have 
Trinitron FS. Tubes. Resolution up to 1280 x 
1024. Carry a 28 day RTB warranty. The secret 
lies in the unique graphics accelerator card 
which accompanies each monitor. Will run 
games to CAD packages. Your chance to have a 
Rolls Royce monitor at an affordable price. 


MODELS AVAILABLE: 
sony GDM 1962 19” (18” viewable) £400 
Sony GDM 1662 17” (15'/2" viewable) £300 


PRICES INCLUDE VAT - FREE DELIVERY 


O_O EE 
| << 
o=— 
ee swircy, | 
RIT Marketing Unit 6S, Hudson Road, 


Saxby Road Industrial; Estate, Melton Mowbray, 
Leicestershire LE13 1BS. 


TEL: 01664 66181 






















CO NTROL & inittora 


ROBOTICS instruments 


BASIC Stamps 
reprogrammable stamp sized computers 
Easy to use BASIC language 
@ 8 or 16 InputOutpet lines each 20mA capability 
® 20 of 500 Program lines 

 @ Re-progeammable thousands of times from PC 
ar Mac © 5-12vDC Supply. Stamps from £25.00 each. 
Gevelopment Kits including programming software, 
Stamp, Cabfe, Project Board and 25+ Application 
notes from £79.06. 


MUSCLE WIRES Mae 
\Wires that contract approx S% when heated t 
teg 250mA current) -120 page Project book 

and 3 one metre fengins of wire. £40.00 


STAMP BUG : 
Autonomaus raving insect using the BASIC Stamp 
as its “brain”, Appiax 300mm overall iensth. 


KITS FROM £29.00 me oe Be 


r 


. LYNX ARM 

5 Axis robot ann kit; appx size 300mm. 

Cantral trom any sertal comms port o7 Stamp. 
Inclurles software to run fit PC. KiFS FROM £85.00 © 


a | = 





LIDAR Optical 
Sensors in the 
Batile for 
Environmental 
Critical Monitoring 


Optical technology is now finding 
many applications in the areas of 
eminosmentil monitoring and 
pdllutian conzrel Pollution exists 
in various fonns, such as noise, 
ionising niciation, pesticides, 
tiquid chemicals and. toxic gases. 
It is this preat diversity in the type 
of pollutant that nrakes it 
extremely difficult to establish any 
single technique for universal 
monitoring. Issues such as the 
greenhouse effect, ozone 
depletion and air pollution have 
heightened public awareness of 
man's afte on his environment, 
which has been shown 
demonstrably in the dramatic 
man-made smog shrouding 
intionesig caused by large-scale 
forest buming, 

‘Green’ philosophies demanda 
reduction in the energy an 
materials consumed by 
mariulactucing industry and calls 
for susiainable development 
Governments are now being 
forced to deal with the recycling 
of durable waste such as plass anc 
plastic, the disposal of nuclear 
Waste, and the removal of 
dissolved metals in rivers. As 2 
consequence, environmental 
pollution has become a poliucally. 
sensitive issuc, and the Economic 
Union has emerged asa tough 
driving force behind new 
legislacion. In 1992, she UK 
lntrixtucedd stringent regulations 
eqveming car exhaust emissions. 
However, in order for the 
legislation ia be enforced 
offectively, itis essential ro 
monitor the effects and quantity 
of toxic suhstinces 26 well a5 
limiting their release. 

Optics has 2 considerable 
contribution 20 make in che 
monitoring of sea and airbome. 
pollutants. Cans are a major 
source of carbon cHoxide, 
nitrogen oxides and hazarlous 
hydrocarbons. In 1993, all new 
cars sold in the EU were obliged 
16 be fitted with 3-way catalytic 
converters. Intra-red sensors tat 
measure oxygen content and 
moniter the vehicle engine’s 
ainfuel ratio are now under: 
development. LIDAR (ight 
Detection And Ranging) is 
proving to be a versatile tool for 
air quality monitoring, particularly 
when medsuring lower 
armosphenc ozone levels. 

In LIDAR, optical radiation from 
a laser may be backscarrered by 
manicles ar malecules in che 
aunosphere of similar size to the 
incident wavelenpth. Differeni 


Photo 1. 
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pollutan. gases will absorb light at 


_ different wavelengths, thus 


allowing simultaneous probe and 
reference measurements to 
uniquely determine the gases 
present. The reruming signal's 
dime of fighr is recorded 

(4X10 = 2 X Rangestime) 
yielding range, and the 


- backscattered light intensity is 


; then measured (sec Figure 2). 


sastrbadbeiads 
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This technique is rapid, and is 
sensilive to recognising individual 


gases, anti penmits measurements: 
10 be made from fixed equipment, 


throush free space (it is a remote 
sensing technique). . . 

in Novernber 1991, Berlin 
hecame the first German 
metropolitan area to monitor its 
air quality daify using a staGonary 
LIDAR system detecting both the 
tevels ancl locations of gases such 
as sulphur dioxide and ozone to 
parts per billion accuracy. The 
nicasurements provide a 3D map 
of pollutants over 2 built up 10km 
range. This technology is now 
routinely applied in many 
developed Western urhan centres. 

in dhe maine environment, ail 
stick sensors also utilise the 


LIDAR principle but here, they are 


fined to aircraft. With such 
equipment, it is possible to chtain 
rapid slick detection and, : 
therefore, ereanment.caa take 
place much sooner, necessary if 
the environmental impact of oil 
tanker disasters such as the 1989 
Alaskan Exxon Valdez, is ta be. 
lirsited. Recenudy, LIDAR has been 
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. geitige beam 


Hach scarered fight 
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demonstrated as a too! for fish 
deiection surveys and in 


monitoring die depletion of pichal. 


fish stocks. A prototype imaging 
LIDAR has been developed to 
detect and idenufy fish species for 
commercial fisheries. Survey work 
fed by Dr Jantes Churnside at the 
National Oceanic and 
Atmospheric Administration 
(NOAA) Environmental 


: Technology laboratory in Boulder 


PTE TUITE tiie. 


Coiordo has taken a fwin 
approach using both airbame and 
seabome LIDAR. 

Airbome remote sensing of fish 
is not new: seabirds are capable of 
locating fish near the ocean 
surface and spotter mints are 
used by fishing fleets to locate fish 
and direct boats to the fish during 
the day. Ac niche, the 
bioluminescence stimulated by 
the movement of lareé numbers 
of fish near the surface is 
observed. Pilot reporis have been 
compiled over several decacles to 
orovide information on the 
relative abundance of mackerel, 


sardines, crc, however, visual 


:. observations aré severely depth 
> limited, The dewction depth is 


short and depends strongh: on 
lamination, sca state (rough or 
calm) and the individual — 
observer's skill, For such reasons, 
laser systems are being 
developed: laser illumination 
allows preater depth penemation 
and range gating (timing of 
echoes) reduces the airsea 
interiace noise. 


An airhame fish-LIDAR sensor 
system installed on an aircrei 
could be used to locate cuna. 
such a sensor, able to detect and 
track schools of farger eunas 
separate from dolphins, would 
oller an ecologically sountl 
ahernative [0 existing methods. 
The. NOAA team installed a LIDAR 
system) on a King Air airplane, 
which Jim Wilson from NOAA 
informs me ran almost 
continuously for 3 weeks. The. 
LIDAR system has also been 
installed] an two smaller aircraft, a 
Partenavia and a Cessna 177. 

The NOAA team uses @ Very 
simple radiometric LIDAR, where 
each puke of blue-preen light 
from an Anson-inn laser provides 2 
full depth profile from the aneled 
LIDAR retums. As the aircraft 
moves forward, the svstem 
produces a 2D picture of fish 
schools as a function of depth, 
with target strength integrated 
over the width of the stip probed 
by the LIDAR. Several previous’ 
radiometric systems have been 
trialled: ORIC, Macreb2 and Osprey. 
The NOAA system, Experimental 
Oceanic Fish LEDAR (FLOE!) was 
also fined onto a research trawvier, 
the David Starr Jordan (see Phato 
1) sith the LIDAR optics package 
mounted on the ship’s flying 
bridge during 1995, Phota 2 
shows typical fish densiry fora 
habitat surveved on the 24th 
September 1995. Fram this cata, it 
is possible to estimate accurate) 
the fish density in kgm=. Data 
taken in conjunction with SONAR 
allows.a full analysis to be macte. 

De Churmside is now trying 


:, take the process one step further 


SCSPEELASI PASS RECT SE AP TRE PERSO RESP EEE 


er Elites 


by carefully analysing the precise 
species of fish involved. 
Reflectivity of differen: dish 
species in the blue-preen part af 
ihe spectrum fies o'picaliy 
herveen 15% and 25%. The probe 
laser is Operated alternatively on 
the Argon ion laser {88m (hive) 
and 514-5nm (green) lines with a 
constant output power of 150m 


The refléctivicy response is quite 


tlifferent for different species: 
enchory 21-0203 (blue), 
17-4203 (green) 
smelt 2624-5 (bine), 
27-3~ 1-9 (green) 
Clearly, work on these kinds of 
optical sensors, to assess 


environmental pollution and the 


impact of elobal eemperature 
changes and human activiry on 


fish stocks, allows more rigorous 


calculations to be made fora 


sustainable fume, More 


infonmation about the FLOE 





seabarne LIDAR may be found at 
the website: 
http: //wewl.etl,naaa,goy. 


Photo 2. 


= 
= 
> 
= 
~ 
= 
iT 
i 
= 
= 
< 
= 














*& Frequency range 30kHz-30MHz 

%® USB, LSB, AM 

* ikHz steps with clarify 

* Filter bandwidth SSB=2.6kHz wide 
AM=6kHz wide 

* Power required 12 valts 





TARGET HF3 AN 
HF3 - £159.95 +¢6 pap 


* Fully synthesised employing a phase tock 
loop VCO to ensure Siable and accurate 
signal reception 

%*& Frequency range 30kH2-30MHz 

*& CE approved & 1kHz steps with clarify 

* Audio output 2 watts % Headphone socket 


Web site: 


hitp:/Avww.kbnet.co.uk/akd 
E-mali: akd@kbnet.co.uk 









SERVICE MANUALS 
& TECHNICAL BOOKS 
eRast We now have 8 Monitor CD-ROM's 


=. 
On our CD-ROM’s ~ 
Due to the success of ovr CD-ROM compilations we can now offer 
them at a new redaced price of just £24.95 each (plus VAT}. Now there 
is even more reason for you to change to this method of data 
purchase. Why spend £££'s on individual manuals when you can get 
dozens on just |] CD-ROM and save # fortune: . 


Coming seon - TY Manuais on CD-ROM 


DON'T DELAY - ORDER TODAY 
Full details on the contents of each CD-ROM 
shown on cur web site and our free PC Disc 
All arders plus post/packing £2.94 


We heve the Fergest range of Scevice Informetion acd Technics) Dats obtainable 
,oy where, . = 
Far Televisions, Video Recorders, Fest Equipmeni,.Computcr Monitors, Vintage 
Wircleit, Domestic Equipment ete ete, 
Fn fsct practically aoything electrenic. 
Originals or Photoutats as avaiiahfr, 


Alto available. Gur catalogues oo PC Discs detaifing Hundreds of fechnica] Books 
zod Repair Gaidesa Retora coupan for your FREE Oiscs. The entire indes of 
manuals ws have is eveilebic on PC disc for just £5.06 inclusive vith FREE up— 
dates, 


a ee ee 
am | MAURITRON TECHNICAL SERYICES (2B) = 
§ Cherry Tree Read, Chinnor, Oxfordshire, OX9 40¥ 
Tel;- 01844-351694, Pax:- 01844 392554, : 


Ematl;- sales@mauritron.co.wk Our catalogue is now oo the Web at 
hetp://dialspace.dial. pipex.com/mauritron/ 
Please forward your PC Dises.catalogues of CD-ROM'S and Technica) Books 
, for which | entiose 4x Ist Class Stamps. 
Please sopply Index of manuals an PC Dise for £400 inclusive. 
NAME Chrele Hes reguired 


ADDRESS 


POSTCORE You may pay by Cheque, PO or 
Visa, Access, Delta, Eleciron, JCB, Mastercard, Evrocerd ete 


OOOO OOOO OND Ooo 
EXPIRES SIGNATURE 








TARGET HFS3E | 
NEW EDITION TO THE TARGET HF3 RANGE OF RECEIVERS 


With parallel computer interface and receiver control software includin 
Spectral Display plus serial interface for RTTY, Fax, etc. 








2 YEAR GUARANTEE ON ALL MODELS 


UNIT 5 
PARSONS GREEN ESTATE . 
BOULTON ROAD . 
STEVENAGE, HERTS. SGi 4GG 





| rye fog é‘ 
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*& Quasi synchronous demadulator 

%& $0239 antenna connection 

* Backlight 

% 10 user programmable memories 

* Tilt foot for ease of deskiop view of display 
%* UK PSU and wire aerial 


5 > ay 
D HF3M RECEIVERS 


HF3M - £209.95 + 6 pap 


Specificatians as HF3 

Aliso inctudes:- 

* Built-in weatherfax interface 

* WEFAX disk and software 

* Interconnections cable to PC {9 pin serial) 


Tel] No: 
071438 351710 
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Crewe+ Alsager Faculty 


PIC MICROCONTROLLERS 


Beginners Course on 16C84. One day course. Fee: £125, 
Includes lunch, 16C84 chip and Development Board plus 
software. 


Advanced Course on 16C84 and 16C71. One day course 
including look-up tables, long delays, keypads, 7 segment 
displays and A-D conversion. Fee: £125 includes lunch and 
ek reprogrammable Microcontroller chip, with 4 channel 


Complete Teach Yourself Package including PSU, Switch 
input Board, Keypad Board, Development Board, 7 
Segment Display Board and Buzzer, LED Output Board, 
Analog Develapment Board and 115 page course book, 
plus software. Fee: £145 + £6 p+p + VAT. 


Four-day Course - Understanding Microcontrollers 
Course Fee: £395, includes lunches and the complete teach 
yourself package. Accommodation available. 


For dates and further details contact Dave Smith, 
CrewetAlsager Faculty, 

The Manchester Metropolitan University, 
Hassall Road, Alsager, Stoke-on-Trent, ST7 2HL 
Tel: 0161 247 5437 Fax: 0161 247 6377 
E-mail D.W.Smith@MMuU.AC.UK 
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Aerials, Pream} 


and Filters 


by Harry Watkins 





In this, the first of a series of looking 


at sonie of the radio communications 


products in the Maplin Catalogue, 
I thought that I would have a look 
at some of the accessories that are 
available for scanners. Scanners are 
receivers that cover VAF and UHF 
and sometimes HF as well. 





qainners in their present 
form are a fuirly new 
innovidon thar only 


recent technology has allowed ro 
be made. Many thousancs of 
them are‘in use all over the world 


and although the bry varies from 


country Lo country, listeners 
natural curiosiry make these 


items. one of the most popular 


receivers On the marker today: 

If you are new to scanners 
and want to learn all about 
them, then you would be well 
advised to buy the book 
Scanning Secrets Stock Code 
YES{F), shown in Photo i, as 
this explains in a simple way all 
vou need to know to be well- 
versed in the subject. 
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' Aerials 


Radio 


= this will be the subject of a later 
: article, but basically, if you are 


Once someone has purchased a 
scanner and used it for a liale 
while, the question invariabh 
arises “How can ft ect more 
from miy receiver?” Very offen, 
the simple answer is to improve 
the zenal. lan not going to 
dwell on aerials this time, as 


inside something like a house 
or. car, ior example, put an 
aerial on the outside. The 


: Maplin catalogue caters for 
= every Situation with aerials and 


you will find one wo suit your 
needs in there. 

I want to give you some 
imMormation on preamplifiers 





hm 


Foto 1. 


: The book Scanning Secrats 


(Steck Code YER4F}. 





? and filters. These are both 
: capable of improving reception 


provided they are-used uncer 
the right circumstances, 


Preamplifiers 


: The next best thing after soning 


Out a decent aerial is bo further 


? amplify the signals. ‘This is done 
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with someching we cali a 
preamplifier. (An amnlifier in 
radio terms is to amplify a 
signal being transmiued, not 
received). The best all-purpose 
acrial amplifier available is the 
WATSON WRP-1300 (Stock 
Code NV43W) - see Photo 2. 
This ts priced ar £39.95, making 
it the best value on the market. 
Only a year apo, you would 
have had to pay about ewice the 
price for an alternative, The 
NV43W amplifies incoming 
signals benween 25-1,300MHz, 
which is the usual listening 
range of 2 scanner. The 
preamplifier boasts a minimum 
130B gain over die range. 

The preamplifier is small 
(95X50 33mm), and is easily 
fitted berveen the scanner and 
the acral with BNC connecions 
via a small lead (Supplied). 
Weighing only 180g, it can run 
from an internal PP3 batery 
(not supplied) for: many haurs. 
External DC can also be 
connected if required in a base 
ar mobile installation, 

Don's expect rhe unit to 
make a difference on pood 
strong signals. But weak signals 
that you only ever heard in the 
background will become 
perfecdy readable and you will 
also hear signals on your 
scanner that you never heard 
beiore. Fucther improvemenzs 
will be experienced because the 
preamplifier also rejects out of 
hand signais. These out of band 
signals are also known as 
spurious emissions, 
breakthrough, sproggies, eic., 
and are 2 symptom of the 
scanner’s front end being 
overloaded by signals. Recently, 
pavers have been to blame for a 
lor of these signals, which, 
while they came in on the 
wanied frequency, are definitely 
Hof wanted! 

The first generation of 
scanners covered little more 
than the VHF airhand (118- 


-Photo 3. The WATSON WRP- 
225 VHF preamplifter (Order 
Code NV44X)}, 
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Photo 2. The best 
all-purpose aarial 
amplifier avaliable js 
the WATSON WRP-1300. 
(Stock Code NV43W). | 


136MHz). There are sill many 
enthusiastic listeners who are 
only interested in listening on 
these frequencies. The 
WATSON WRP-125 (Order Code 
NV44X) — seé Photo 3 — priced 
at £32.95, is a preamplifier 
dedicated to that band. There 
are still some scanners on the 
market that just cater for this 
band as very often, a receiver 
that just covers a small range of 
frequencies will be beter chan 
the reception of the same 
frequencies on 2 different 
receiver that has a much wider 
receive range. This is because a 
dedicated receiver will be 
opimised just for one particular 
band and not have ihe 
cOMpronises necessary to 
cover almost the entire 
Specimim, 

The NV44X offers 2 minimum 
13cB gain and in tests, f found 
that using this pre amplifier on 
both a dedicated airband 
receiver as well'as a much wider 
range scanner, J could hear 
aithand signals from airports 
thar were previously aut of ny 
usual range. This prearmplifter is 
the same size and weight as the 
NV43W-and connections and 
power are carriedt out in the 
same wry as weil, 
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Filters 


Most scanners are designed to 
be used in the worst possible 
situation fron 2 signal strenpth 
poinz of view. The 
manufacturers provide a short 


‘Photo 4. Tha WATSON WAF- 
126 tuneabie notch filter 
: (Stock Code NV45Y)}.: _ 


telescopic or flexible whip acrial 
and anticipate the user inizially 
using just this set up. This 
requires the designers to 
provide a high level of 
amplification in orcter to make 
the best of a pretty poor aerial. 
They have to do this because 
many sCanners aré used in 
exacuy this fashion. They find 
thenselves on desk tons, on car 
seats, in pockets anc all manner 
of locations. 

Unfortunately when we 
CGANECE Gur Super sensitive 
scannerto an outside serial, ir 
suddenly finds itself fed with 
many more signals than it did 


on. a short whip. As soon as this 


happens, it can lead to the 
overioading described above, 
and an extra filter is necessary 
to.alleviate the problem. - 

The WATSON WAF-125 (Stock 
Code NVA5Y). shown in Photo 4 
and priced ac £31.95, isa 
tuncable notch fitter. For older 
scanners ar for those listeners 
in an area of high interference, 
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this is just the piece of 
equipmenz that you need. As 
we have said, many:receivers 
can suffer from overload or 
hreakthrough from strone 
sionals which come in on the 
wanted frequency, The NV45Y 
will-give you much clearer 


Signals on your scanner by 


greatly reducing this 
interference and in many 
cases Where the signals are 
widely spaced from the wanted 
Sienal, it can usually effect a 
complete cure. 

With a tuning range of $5- 
175MHz, this unit is especially 
useful for-screening out band 0 
(FM) broadcas: signals and VHF 
peeping transmitters. This notch 
filter also incorporares a fixed 
high pass filter, which reduces 
short wave and medium wave 
interierence. 

Connection is easy, you will 
be pleased to know. Just join 
the filter berweén the antenna 





feeder and the input ta the 
receiver. The BNC patch lead 
provided is used for this 
purpose. The Bilter is a passive 
device and therefore, needs no 
power. The unii measures 
115*85x45mm and weighs 
only 1602. Once in place, only 
the tuning knob needs to be 
tumed to eliminate the 
interference, When using this 
filter, I noticect the difference 
inimediatels: Signals were 
sharper and much easier to 
listen to. 

Although this filter does not 
cover cul of the frequencies 
found on today's widé coverage 
receivers, it cenainly covers the 
frequencies that are-most likely 
to suffer from interference. 

So, wheiher you. need ta 
amplify your scanners signals or 
reduce unwanted interference, 
one of these units will increase 
the signals on yaur scanner and 
thus enhance the pleasure you 
receive from listening. 
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Diary Dates 


Every possible effart hi 
Lo ensure that ierattien presented 
here is camect prac to publlestion. 

To avole hsapootniment dug to late 
chaness of amendments, please contact 
event orfanisations to confirm detalls. 


B45 been made 


December 1997 


3 December. Hiodelling The Real Word 
—Imoroving the. Perormance ai IT 
Processes, Royal: Horicuttura! Hall, 
London. Tel: (01635} 32338. 


3 ta 4 December. Distal Processing 
Dats & Imag Processing, Saniown 
Eshibitian Centre, London. 

Tet: (01813 S47 3947. 


5 to 7 December. Christmas 
Computer Stow, Ghyipia, Longer. 
Tel: (0181) 568 B374. 


6 December. RSGS Annual Meeung, 
Lorafon, Tel: (01707) 659015. 


6 December, Compuler Sale 
and Exhibition, NEC, Bioningham. 
Tel: (01694) 682432: 


8 December. iat: ty Andrew Tafbot 
(RSGB bicrowave Committee), Stratfoni- 
up AWH & Disiici Radio Society. 

Tek: (O2789) 773286. 


9 to 14 December, Intemationa! Online 
Information Exhibition, Olympia, London. 
Tet: (061863) SS8000. 

493 to 20 December. Computer Fai, 
Nonh East Exhubition Centre, 
Manchester. Tel: (G1G63) 6268871. 


22 December. Night on Alt, Stationt- 
upon-Avon & District Radio Society. 
TS: (02789) 773286, 


January 1998 


12 Fanuary. Soctal Evening. Stratford- 
uoen-Avon & District Radio Sociery. 
Tei: (G1789) 773286. 


18 January. Oichsm Amateur Radio 
Chup Mobii2 Raity, Bizabeth Hall, 
Civic Centre, West Street Otdham, 
Lancashire. Tel: (01 706} 46143. 


26 January. Talk on Direction Finding, 
Stratfond-upon-Avon & District Radio 
Society. Tel: (01789) 773286: 


28 to 29 January. Business Computer 
Systems Shovs, GMEX Centre, 
Manchester Tel: (0162) 725 £016, 


February 1998 


9 Febnary. fest Equipment evening, 
Stratfard-upen-Avonh & District Radio 
Sociaty. Tek (01789) 773285. 

42 to 12 February. image Processmg 
and Optic Technology, Nationa! 
Eshibition Centre, Birmingham, 

Ted: (01822) 614571. 


15 February. 7ih Harthem Cross Rafty, 


Thames Park Athletics Stadium, 


Wansfield. Tel: (61924) 218217. 


£7 to 19 February. Video Forum, 
\Wembley Exhibition Centre, Londan.. 
Tel: (01273) 857800. 


22 to 25 February. Focus on, 

National Exhibition Cenve, Binningham. 
Tel: (0281) 84 2639. 

23 February. \Mcmbers projects and 
protiems, Stratford-upon-Avon & District 
Radio Society. Tel: (01789) 773288. 


SPC eee et eee eases esteteseeeereee 


Piesse send detaits of events for inclusion 
In ‘Deary Bates” to: News Editor, 
Plectronies and Beyond, PO. Box 3, 
Reyleign, Essex SSB BLA oF e-myil to 
syadd ingunécix.campulink.co.uk, 
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Microprocessor 
Forum Show Report 


Microprocessor Forum ar www.chipanalyst.com, 
the annua! industry chip bash held in San Jose 
California from 13 to 16 October, was a lively old 
affair with AMD, Cyrix and ARM announcing new 
processors aad Digital and Intel showing signs of 
squaring their six month legal baztie. 

AMD finalby disclosed some of its pians 1o 
cambat Intel's propriciary Siar 1 design. Jt will 
introduce a K7 processor in 1999 that is 
mechanically identical to Stor 1, Sanders’ said in 
his keynote address. 

To help it ei there, AMD will license Digital 
Eqatipment's bus design for the Alpha 21264. 
Digital is expected to release the 21264 in the 
first half of 1998. 

Meanwhile, Intel and Digital have decided 
ic's time to hang up their gloves after Digital 
filed a patent infringement suit last May, 

Charging that Intel had misappropriated some of 
Digital's designs. 

Under the apreement, Intel is expected to pay 
about $650 million for Digital's Fab-6 
semiconductor manufactucing plant in 
Massachusetts and $100 t0 $200 million for rights 
to the Alpha chip technology, as well as piving 
Digital steep discounts on its future purchases of 
Intel processors. Tn returm, Intel will have access 
id Digital's Alpha microprocessor technology, and 


will help Digital develop products for it. 


Advanced RISC Machine’s (ARM) president, 
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Robin Saxby, announced the ARM9, a new 
high-end, 32-bit RISC processor architecture. 
The ARM9 family extends ARM's processor 
roadmap, enabling a wide range of next 


generation designs, including cell phones, pagers, 


smart phones and sci-top boxes. 

The introduction of a new process family 
fortifies ARM's perfonnance roadmap herveen 
the ARM7, ARMS and StrongARM..[t also extends 
the success of Our extremely popular Thumb 
technology, giving our semiconductor pariners 
and their customers the campctitive advantage 
they need. 

For its pan, Cyrix nemed up the temperature 
on Intel with the introguction of a processar, 
code-named Cayenne, that addresses a fong- 
stinding criticism of Cyrix processors’ Hoating 
point performance. | 

The new Cytix processor, based on the GX86MX 
core, has a dual issue, pipelined Hoating point 
unit £0 improve 3D graphics, digital versatile disk 
and 3D audio applications. 

Bue to hit the streets next summer, It also has 
64k-byte of Level 1 cache and will be built on a 
0-254m process. The Cyrix processor is expected 
to clock in ar 400MHz. 
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IEE President | 

Says Engineering 
Profession Should 

Viake its Voice Heard 
Engineering has lost its ability to inspire che 
young and is losing valuable new recruits to 
more fashionable subjects such as 
economics, husiness seudies and media 
studies. This was the warning piven by 
David Jeffries in his Inatugural Address as 
President of the IEE at wwwiee.orgik, 
Europe's largest professional engineering 
society: Jeffries, who is chairman of the 
National Grid Company was addressing an 
audience of over 400 seniar industrialists, 
engineers and academics. 

Speaking to Electronics and Beyond, 
Jeffries said, “Few young peaple dream of 
designing communication systems or 
perfecting the electric car, They dream 
instead of tratling options, or making TY 
programmes. When media studies becomes 
the most popular course on campus, then 
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Professional 88-108MHz 
FM Broadcasting Kits 


With a Veronica FM kit you will experience stable and 
predictable results unlike any other kit you may have 
bought in the past. Our kit range also includes stereo 
coders, audio compressor! limiters, antennas, power 
amps and other broadcasting accessories 


PLL Transmitter Kits 
Licensable In The UK 










Typical Applications 











| © Hobbyist /OJ 
|} »® RSL Broadcasting 
* Hospital Radio 
* Student Radio 
e Local Radio 
© Community Radlo — 








We Ship Anywhere In 
The World And Prices 
Start At £9.95 





Tel 01274 883434 
Fax 04274 816200 





Visa 


j 
Lal 


veronica@legend.co.uk hitp:/Avww.legend.co.uk/~veronica/ 
| 18 Victoria Sireet, Queensbury BRADFORD, BD13 1AR, UK 





High Quality Screen 
Printed PCBs 


Clear Instructions 
and Schematics 


Ready Built and Tested 
_ Service Available 


Contact us for a free brochure including } 
prices and more detailed information 





: surely somerhing is our of balance. 


“The engineering profession needs io 


ensure its voice is heard. Our'task is to 
 icentify what makes engineering so vical 

; and so éxciting and then communicate that 
: excirement so thar we can attract bright 


young people into the profession. It is 
essential that we make them aware that if 
they want to change the world, then 


; Once of the best ways to achieve this is by 
: becoming and engineec". 


The IFE President went on to prise the 


achievements of the Year of Engineering 
: Success (YES) in‘increasing awareness of 


engineering across ail ages, but stressed 


:; that, to be fully effective, the initiative must 


coniinue, 
“The suppart that YES has received from 


i organisations throughout the UK has been 


tremendous, Moreover, their commitment 
to the continuation of YES is an indication 
of how important the engineerine 
community now views public 
understanding of its work, 

“Our message is simple. This is a time of 


: great change and new vision. Engineering 
: Can help secure the benefiss of change and 


provide individuals with 2 diverse, 


: challenging set of skills. which help them, 
: andthe country, to realise the vision of 
: where we want to be”. 
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Focus is the Key 


to Media Regulation 


In a:speech to Marketing Week's Television 
Conference in London at the end of 
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Telephone: 01703 325999 


Facsimile: 
27M Park Road - Scuthampton - SO15 3UQ 


i September, Tony Stroller, chief éxecutive of 


the Radio Authorin, oudined how new 
television services can fearn from 


> commercial radio, 


“It is no coincidence thar the explosive 


{ growth and success of commercial radio 
: has come abour substantially in this clecade. 
in 1990, the structures which used ta 

‘: govern both television dnd radio were split 


to allow radio its own sectoral regularor, 


> and chat in cur made it possible to change 


the approach ta developing the system. 
But if the key to Riture success for radio 


> and television is focus, then focus is also 


the key for regulation, claimed Stoller..sds 
the technologies for television and 
telecoms converge, there is inevitably a 


: wish to find a system of control, licensing 
: and regulation which is in tane with the. 


new pattern of the media. In doing so, 
however, it is imponant the Government 
does not lose the experience:and focus of 


: individual sectoral regulators. 


“It is equally important that chere is no 
attempt to impose a single pattern on all of 


: the diverse types of medium ar their 
: different development stages. Radio cannot 
: be regulated in exactly the same way as 


television, nor télevision in exactly the same 


= Wal as telecoms”, said Soller, 


Stoller concluded by saying, “Whatever is 


done io bring together aspects of 
regulation and development: is sppropriare 


[o each medium. That is a lesson for us to 
learn as we wrestle with the shane, 


the miliennium”. 
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Computer Parts and 
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new (and 6 ‘ell-publicised) data 
tainsmission systém currendy being 
uccessfully trialled in the Norih West 
of England could revolutionise wide-area 
telecommunications, and access to the 
Internet in particular, as we know it. The 
Digitat Powerline system, jointly developed 
by the communications arm of electricity 
suppiier, Norweb, and the Harfow-based 
research laboratories of Canadian telecoms. 
giant, Nortel, effectively converts a mains 
distribution system into a broadbancel. 
communications network capable of carrying 
data at high speeds - the peak is IM-bps. 

This is considerably faster than regular 
land-line based mottems (the fstest speed 
currently available from these is 0-376M-bps, 
if you're lucky) and even business-ortented 
dial-up services like ISDN. Potentially, it’s 
cheaper too, since the most-expensive part 
of the link — the transmission medium —is 
atready in place. No roads to be dug up, no 
overhead constructions or plannine 
restrictians, because all of this was done 
years ago when the mains infrastructure was 
pieced together. The sysiem will be 
marketed first in Europe, and then the Asia- 
Pacific region, 

it's not the first time that mains-borne 
communication has been uied. Mains 
intercams, which transmit voice over 
superimposed narrowband FM carriers, have 
been popular for some years, since they 
avaid the need for messy wiring. Indeed, 
Maplin sells them in pairs (YT16S, if vou're 
interested). Data communications over 
milins is rather more complex, and the firse 
such product was launched in 1990 by 
Marconi offshoot, Verran. The AC Datalink, 
which consisted of madem+-like boxes that 
interfacect to secial or paraile] ports, was 
intended for the transfer of dara between 
computers anc peripherals plugged into the 
same mains phase. 

As with mains intercoms, frequency 
modulation was usec (zeros were sent ona 
carrier of 112-5kHz, and ones on a second 
centred at 122-5kHz). The system was highly 
advanced for izs day. It employed packer- 
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based communications protocols, 
addressability (for mulsiple users), CRC errar 
correction and encryption of data with a 22- 
bit key (in comparison, the Nortel/Norweb 
sysiem doesn’t offer hardware enccyption ai 
present). The maximum speed? A then- 
impressive 9,600bps. Unforcunatch, like so 
many good ideas, the AC Datalink bombed. 

‘Iransmitting data ovér mains circuits is 
fraught with problems. The first is switching 
noise fram thermostats, light dinmmers and 
other equipment, most of which is desigaed 
with no chought as to the levels of 


interference chucked back into the. 


eleciricin’ supply. It might cause slight noise 
fevels on FM intercoms, but it does no gooxl 
for data whiaisoever -- in some cases, whole 
chunks of data may need to be retransmitted 
(regular modem users may have noticed this 
happening, due to noise on the phoae line). 

A problem for wide-area systems is that 
mains circuits were simply not designed for 
anything other than power transmission at 
50Hz. This is particularly true of substation 
transfonmers. Then there's che issue of 
rermination, which is important at dre: 
rehitively high frequencies required to carry 
cata — reflections could corrupt data. A 
termination problem could affect many 
users, and might not be easily rectifiabie, 
Even if the location of the fault could be 
traced, access to the premises involved 
might not be nossible Gf a consumer wasn't 
at hame, for example). 

The electiciry industry has been looking 
into many of these problems for some time, 
with various companies and academic 
instinates (such as the University of York). 
independently carrying out research. The 
initial drive wasn't pubic telecoms, although 
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its potenual for this was soon reatisecL It was. 
telemetry — in the form af system that 

allowed the reading of meters to be 
achieved remotely. That way, armies of 
expeulsive metermen can be made 
redundant (and profits/clirectorial bonuses 
presumably reach even silltec Jevels). While-a 
meter reading may only consist of a few 
infrequent bytes of data, Incernet access — 
which requires constant anc reliable data 
throughout at a comparatively high rave — is 
somewhat different, However, many of the 
solutions that wefé conceived, such as 
spread-specirum sigdalling, have universal 
application in both applications. 

The Digital Powerline system is the fruit of 
three years’ collaboration, and has resulted 
ina number of patents..At the local 
subsration, which typically serves 200 
customers, is.a box of electronics that 
connects to the low voltage 230V lines {in 
other words, the secondary windings of the 
step-down transformer} responsible for 
carnving power to users. One of these boxes 
exists for éacli of the three mains phases 
thar can be found at:each substation. The 
job of this equipment fs to inject the data- 
carrying RF signals, which span several MHz 
and use a proprietary modulation technique 
that is loosely baseel upon existing systems. 
The system, like the Verran, uses a packet- 
based communications protocol. 

Another group of substation boxes 
interface the consumer distribution 
equipotent to the primary high volrage side 
of the cransformer, thus facilitating 
(eventual} connectivity to a command 
centre, responsible for organisation and 
remote electricity meter reading. But what 
about back-haul, or connection to other 
communication networks such as the 
Intemet? There are diree approaches thar 
can be applied. The first is 10 use the 


: aforementioned high-voltage side for data 


transmission, which would be popular in 


, more remote regions where alternatives 


+ 


would be expensive to implement 

One of these alternatives is high 
bandwidth fibre-optic cable, the stuif chat 
forms the backbone of modem broadband 
cable TV/telecom systems, In some cases, 
chis would exist already. High takeup ofa 
service would perhaps warrant the 











inst 


installation of stick of such cable if Fit watn'talresdy 7 By if 


present. A single fibre optic cable would 
»have sufficient bandwidth to serve many. 
substations, and hence, thousands of users, 
The final option, which is available in 


ee ° 


ibenveen 30 and 40% of the county, invalves. ; 


existing muld-way pilot cables that run. 
‘benween sithstations. These cables, which 
‘contain 21 twisted wire pairs, were 
‘introduced years ago for remote power 
supply monitoring and communications 
iberveen technicians. They’re no longer 
needed for such purposes, and héace, could 
-be pressed into service as a dara carrier, 

Ar the domestic end is 2 box -that safely 
extracts the RE, and converts it into da. . 
The consumer box links, via cGax, to a card 
‘that sits inside a PC. It looks suspiciously like 
a bog-standard Ethernet card, although a 
Nortel spokesman denied this. The -1M-bps 
is divided between users, which could slow 
things down if all of the 200 hotiseholcds in a 
road decided to opi for the Service. This. for 
the present at feast, is highiv unlikely: 

Unlike other high-speed systems, suchas 
domestic satellite mexlems, the Digital 
Powerline fink is symmieitical. In other 
words, you can upload and download at the 
same high speed. In comparison, sateltite 
modems can download at a tremendous 
joad but are resuicted to.slow upload 
speeds, since the return path emptovs a 
conventional lanc-line and madeni. For 
regular use, such as Web access, this isn’t 
really much of a problem since most uploads 
are file (page, image, compressed program, 
Java appicr} requests. 
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if you're.a2 telecommiuter, however, you 


: May necd to send large files ~ here, a fast 
: Synumedrical fink is thus an advantage. This is 
: why domiestic adoption of SDN, which is 


: Another work-related possibility is the 

> overnight back-up of files to a remate server, 
something likely to be offered as a value- 

: wtdded service (the issue of encryptian is, 

> however, important here), 
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In terms of domestic.use, the Sts 
fast syrmamerical link are realised throug 
emerging Interriet applicatioris such as vaice | 
telephony — an increasing threat to long- 


: distanicé phone calls —and audioAidea 


Z > streaming. The real potential of Digital 


: Powerline, however, is that it facilitates a 


2, permanent Internet connection. As a result, 


i 4 Connected computer could effectively be: 

: anInterner WebyFTP server ifit were to be 

> left on 24 hours a day, seven days a week. 

: Presently, the only way of doing this is to link 


i your computer up ‘With the Tnternet via a 


: leased-ling, at a cast of many thousands af 


pounds per year, 


Although permanently connected users of 


: the service will undoubtedly be charged 

: more, the costs are likely to be a fraction of 
: those associated with leased-line 
connectivin, encouraging small companies 

: and inclividuals to host their own Web sites 

: instead of relying on stordge space provided 
: by 2 traditional Internet service provider. 

: When it is commercially taunched, and other 
} electricity companies adapt it (or licence the 
; data-carrying potential of their power 

: disuribudon infrastructure ¢o a third-party 

: telecoms operator), Digital Powerline will 

2 Generate competition for existing providers, 


still rather expensive, is beginning to take off : and thus force down the prices of, for 
; _ C CK f Fi : h 7, mi ' 
Pe = : example, SDN —which is much dearer in 


: the UK than it is in some other countries. 
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ea SALE MARKETING. 


DESCRIPTION 
PRICE. 

AJ400 Alarm Kit £54.99 
AVR Starter Kit £76.37 
Europa C/Less Phone £54.99 
CCD Colour Camera £149.99 
SR75 Alarm/Immob. £34.99 
Psion Series 3c 2mb £379.99 
Ont/4S CD ROM Int £529.99 
PACE NETLINK GOLD: £89.99 
Aztech M-Media Kit: £89.99 
T2 430HX/USB M/Board £89.99 
Cyber PET -.Afien £9.99 
WD 2.1GB Hard Drive £189.99 
CYBER PET DOG £9.99 
Magetlan GPS3000 £199.99 
Pioneer System 2. £799.99. 
Control 1 speaker £129.99 
AN Rx VSX-804RDS £299.99 
Clock Radio £39,99 


PRICE 


£44.99 53298 CD Plyr and Car Kit £64.99 £59.99 53316 
£59.99 53299 CD Adaptor. Kit for Car £34,993 £29.99 Lae fei 
£39.99 53300. Swivel Handset Plug £3.79 £2.49 53318 
£129.99 53301 Multi Link Remote — £39.99 £39.99 53319 
£29.99 53302. Auto CD Cleaner £14.99 £9.99 53320 
£299.99 §3303 CD / Cass Adaptor £6.99 £4.99 53324 
£429.99 53304 Franklin Pocket Spellmaster'£24.99 £19.99 53322 
£39.99 53305 Frankiin Pocket Thesaurus £29.99 £24.99 53323 
£69.99 53306 Mini FM Radio: £9.99 £6.99 53324 
£79.99. 53307 Learning TV & VCR Remote | * oe 
£4.99 53308 Control Watch £49.99 £39.99 53325 
£149.99 53309 Readers Light £3.99 £299 53326 
£4.99 53310 Digital Tyre Pressure Gauge £9.99 £5.99 53327 
£149.99 53314 Metric Converter £14.99 £9.99 53328 
£699.99" 63312 Franklin Crossword } 
£99,99 53313 .Puzle Solver £39.99 £29.99 53329 
£249.99 53344 Bicycle Whee! Lights £7.99 £4.99 53330 
£2999 53315 £29.99 £2499 53331 


CODE 


Pharaoh Lamp 62757 


CURRENT SALE MARKETING 
PRICE 


PRICE 


CODE 





IR LUN) cai the maptin order tine NOW on (01702) 554000 
| ~ ELECTRONICS crcl REGISTER FOR OUR DECEMBER OFFER DETAILS 


Offer emis 31st January 1998. Prices are subject to VAT (except books) All orders subjeci to a postage & packaging charpe' of £2.95 (inc VAT) with no p & p charge on waters aver £30.00, 
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he logical explanation for 

the ‘lake effect’ as 

mentioned in Part i last 
month, was tha: polarisation 
of elecirodes CD caused them 
to emulate a capacitor or cell: 
this occurs when efecirodes 
are enerpised with currents 
with a potential of less than 
1-7¥ which, of course, was the 
case with electrodes CD. 
(see Figure 1) 

Fomvard current can, 
therefore, be regarded as 
charping current and reverse 
current as discharging current; 
this can be demonstrated by 
using the simple setup shown 
in Figure 2, 

However, it was more difitcult 
to produce the moxie} that 

could explain how electrodes 
CD were polarised by electric 
charges carried via current fied 
lines (the best I could do is 
shown in Figures Ga-c). But 
betore progressing further, let 
us loak at same simplified ‘text 
book’ notes polarisadon. 
Electrodes are the interface. 
where a current propagating by 
electrons in 4 metal conductor 
is carried as eleciric charges by 
fans present in the water. 
However, when a current 
navels through water, it 
decomposes into oxygen, which 
is released at the anode and 
hydrogen at the cathode, 


Less Than 1:7V 


When the applied current has 2 
potential of less than 1-7V. 
oxygen and hydrogen bubbles 
adhere to their respeciive * 
electrodes to progressively form 
a saseous film; the electractes 
are thea referred to as being 
polarised. 

When polarised, the 
electrodes produce an 
apposing current that 
‘shadows’ the applied current 
up 10 4 Maximum of 1-7V 
Forward current ceases when 
the iwo potentials hecome 
equal and this can oecur at any 
level below 1-7¥ 
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Capacitor or Cell 
Let us visualise'a pair of 
oolarised electrodes as a 
capacitor with the gaseous film 
forming the dielectric; indeed, it 
can be made to discharge 


through a Ioad in exactly the 


same way 2s with an ordinary > 
capacitor. The magnitude of the 
charge held is determined by 
the surface area of the 
electrodes and the porential of 
the applied current. 

However, as I have nat 
observed gases escaping from 
the electrodes, it seems as if rhe 
oxygen and hydrogen 
recombine during discharging, 
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<The Needlés Lighthouse -> 
the place wheres early 

A experiments were conducted. 

Courtesy .of Trinity House 
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thereby reversing the charging 
process; in this contest, the 
electrodes behave as a 
secondary cell which has the 
extraordinary ability to have any 
potential berveen zero and 1-7V 
Perhaps the best description is a 
cell that behaves like a capacitor. 


Greater Than i:7V 


The gaseous film dielectric 
breaks down if the potential of 
the applicd current exceeds 
i-7V and this, of course, applies 
10 elecurodes AB, Forward 
current then flows continuousty, 
electrolysis Occurs, SO oxygen 
and hydrogen is released from 
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the elecirodes ai a rare in direct 
ratio to the current. However, 
the instant the potential of the 
applied current is reduced to 
less than 1-7¥V the gaseous films 
ce-form and the electrodes 
behave as a self-healing 
capacitor. Very strange! 


Experimental 

To throw more light.on text 
book explanations, I conducted 
the following simple 
experiments whereby the 
electrodes that had been used 
for CD in the lake and millrace 
experiments were now inserted 
ina 200-litre plastic rub filled 
WILK Lap weter. 


Shadows Applied 
Current 


The arrangement shown in 
Figure 2 demonstrates that the 
potential of the opposing 
current ‘shadows’ that of the 
applied current up toa 
maximum of 1-7¥. The potential 
of the applied current was 
variéd from zero to almost 3:0V 
by means of the potentiomeier. 
For potentials berween 3-0 and 
244 a variable voltage PSU was 
employed, but its output was 
shunted with 2.1k resistor 

Obviously; when the switch 
(SW71) is closed, the DMM 
indicates the potential of the- 
applied curcenc, and when open, 
the povertial of the charge, Le., 
the opposing current. 

In @ more sophisticated repeat 
of the -above experiment, a puise 
penerator and relay switch 
allowed the on/off cycle to be 
varied from less than 0-1] Hz to 
kHz. The poiential of the applied 
CUITenE Was chen increasec! in 
increments synchronised with 
the ‘on’ period. 

The ABC was connected 
dinectly to the electrodes and 
the porential during borh on and 
off periods was displayed by the 
lap top camputer (see Graph 3). 


Storage 


To demanstcxe thai polarised 
lectrodes store energy required 
a slight change to the circuitry 
and the addition of a 500-0-500e4 
meter, as shown in Figure 3. 

Each incremental increase in 
potential caused 2 momentary 
forward current surze as rhe 
clectrocles ‘charged!’ to the 
higher level. Conversels, each 
decline in potential caused 2 
reverse Current as the potential 
across the electraxtes equalised 
with thac of the applied current 
by discharging through the 
potentiometer. The above effect 
was essendally the same when 
the electrodes were replaced by 
an electrolytic capacitor. 


Figure 1. The 
Millrace 
experiment. 
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Figure 2. Measuring the potential of opposing current. When SWI 
is pressed, the meter indicates the potential of the appiled 
current; when refeased, the potentlal of the opposing current. 


Indeed, it was a surprise was to 
find that the rate of charge and 
discharge with the-copper lubes 
used in the millrace was 
comparable to chat of a 

10, 000uF capacitor. 


Carbon Rods 


In 2 follow-up experiment, the 
metal electrodes were replaced 
by smaller carbon rots, 280mm 
leng and I3mm in diameter 
(arc lamp type}. Remarkably; 
the carbon rods were found to 
holt an infinitely greater charge 
than the larger coppér tubes. 

Moreover, the carbon rxls 
retained iheir charge after being 
removed from the water, wiped 
with 4 cloth (which should have 
removed the gaseous filny) anc 
then re-inserted in the water. 
This inmediaely questioned the 
concept of the gaseous film being 
4 dielectric or an electrochemical 
reaction involving the 
recombining of the gases. 

Furthermore, it was difficult 
io completely discharge the 
carbon rods; shorting for z few 
seconds uncer the water had 
virtually no effect; t found it 
bes: to allow them to discharge 
In their own cinve chrough the 
meter, Indeed, when the 
vlecurudes were charged to 
600mN discharge current 
through a GO0uA meter was stil! 
325A after one minute and 
104 after 10 minutes. 
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Micro-scale 


As electrodes CD were the 
same as used in the milirmce 
EXPeiments, it was only 
necessary to add electrodes AB 
to simulate the millrace 
expeniment on 2 micro-scale — 
see Figures 4 & 8. Electrodes 
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Electrodes behaving as a capacitor. Increasing the potential 
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Figure 4. Microscale reproduction of the Millrace experiment 
In the tub (see also Figure & in Part 1), 


AB were short Ieneths of bare 
Imm copper wire enereisec! 


with GY which was adequate to 


break clown the diclectric; this 


was pesodically interrupted by 


the pulse: generatorrelax. The 
refatively short connecting leads 
to CD minimised inctuced 50H=z. 
and allowed the ADC/computer 
tO automitically pict the 
potential across CD. 

During se. up, A & B were. 
inserted to depth (about 


30mm), just sufficient to cause 


the steady current across CD to 
approximare that measured 
during the millrace experiment 
with CD suspendex! from 
bamboo poles, ic., 354. 
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The microammeter had a 
resistance of approximately 
1kQ, so once again, readings in 
#8 are equivatent to mV 
Obviously, the meter resistance 
has to be low enough to atlow a 
significant current ta flow and 
for this reason, the ADC wus 
eiher connectec! in parallel 
with the microanmeter or 
shunted by a £kO resistor. 

The current energizing AB 
was periodically interrupted 
and current across CD 
displayed by the computer — 
refer to Graph 1. Amempts to 
explain the phenomena were 
based on the following models: 
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Graph L Micro-scale reproduction of the ‘lake effect’ {aluminium electrodes). 
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Figure 5. 
Model A, 
simulating 
electrodes CD 
making 
metallic 


wa int 
contact with Blond fale 
an imaginary 
resistance 
wire field tine 
{see also 


Figures 2 & 3). 


Model A 


in Part 1, current field lines were: 


depicted as lengths of resistance 
Wire lapped mo points along its 
leneth by electrodes CD so as to 
produce a potential difference. 
However, during experiments 
representing the resistance 

wire analogy, i.e., when 
elecirodes CD were energised 
vin direct metallic contact, they 
behaved as capacitor or cell in 
parallel with the meter Gee 
Figure 5). There was obviously 
no reverse current. 

In order to produce the 
reverse current, the meter and 
electroxles had ta be arranged 
in @ series Configuration anc as 
already mentioned, the 
following is the best model I 
could come up with. 


Viodel B 


This model requires electrodes 
CBD io be considered as to” 
terminal devices. One is metallic 
contact with the feads'to the 
meter and the other via water, 
where electric charges are 
carried by ions. Resistor Rf 
simulates two poins along a field 
line and ihe resultant p.ck. across 
CD causes 2 forward! current 
through the meter (see Figure 
62). Forward current causes the 
gaseous films to develop, so the 
potential of film around 
electrode C hecames positive 
whilst the actual electrode 
becomes negative. The opposite 
applies to clectrxle D. 
However, the potential of rhe 
Opposing current does not 
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equal that across Ril. so some 
forward current continues 1 
flow, Le., the steady current — 
refer to Figure 6b. 


Reducing the potential across 


Ril causes 2 reverse CUIrTeNt 
untiian equilibrium is aitained 


and the steady. current resumes. 


By the same token, increasing 
the potential across RA causes 
an increase in forward current 
uncl an equilibrium is reached. 
However, the steady currenc. 
Increases in direct ratio to the 


potendal across Ril. 

If che potential across Rfl falts 
to virtual zero, ie., when che 
current enercizing AB is 
merruprecd, electrodes CD 
instantly discharge through the 
intervening water (Rw) and che 
meter to indicate reverse pulse 
(see Figure 6c}. 


Two Tubs 


To demonstmite the series 
configuration, elecurodes AC and 
BD were placed in separate 
plastic tubs. The potentiometer 
simulates 2 field line (ee Figure 
7). As with Model B, increasing 
the potential across AB caused a 
momernary forward current 
surge whilst a reduction causect 
mMoOMentary reverse CUrTeHt 
surge. Keying simulated the ‘lake 
effecx’ — refer to Graph A 2nd B. 
Steady current increased 
aimiast lneady from 5vA to _ 
SOuA as the potential across AB 
was increased from 2350mV to 
1-5V but suddenly shot up to 
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more than 200un\ when the 
potential across AB exceeded 
1-7¥ ‘This was consistent with 
the gaseous film around C and 
D behaving as a dielectric which 
broke down when the poieniial 
exceeded 1-7¥V 


Slow Build-up 


Because the charge held by the 


aluminum electrodes was 


relatively small, the potential of 
the opposing current quickly 
built up to maximun:, but with 


the copper cubes, it took.a 


minute or so for the potential 
of the opposing current to 
incrementally build during each 
on cycle to the fevel shown in 
Graph 2. The effec is analogous 
a charging 2 capacitor. 

in 2 further experiment, the 
metal electrodes were replaced 
by the carbon rads but as these 
held a9 very largé charge, it took 
several minutes for the 
opposing current to build un to 
maximum level. 





Graph 2. Micro-scale reproduction of tha ‘lake effect" (carbon atectrotiss). 
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Figure &. Mode! 8: (a) No gaseous films = forward currant maximum; (b) Gaseous films produce opposing current; (c) Flefd [Ine not 
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Natural Currents 
By employing additional 
electrodes to simulate a natural 
fel tine, che polarity and 
potential across CD was found 
to be determined by the 
collective effect of both sets of 
field lines. The simulatéd natural 
field tines simply alfser the 
nieter needle but had no effect - 
on the magnitude and duration 
of forward and reverse pulses. 


EM Pollution 


I was nuzzied‘as to why induced 


‘50Hz did not seem to impede 


polunsatina of clectrades CD in 
the milirace, So, 50L1z was 
applied to CD anxd its potential 
increased until the meter needie 
began to quiver, ie., much 
higher than in the millrace. 

Nonetheless, graphs 
praluced by the ADC. showed 
ihe 50Hz simply riding on the 
DC signal current. The 
inference is that because the 
magnitude and polarity of the 
opposing current is slow to 
change, 50Hz was to fast to 
cause polarisation. 


Scouring 

Up to this point, the electraxles 
CD were the same ones that 
had been used in all previous~. 
experiments and had received 
nO attenvion except for wiping 
with a soft cloth after removing 
from the water, During further 
experiments, the metal 


Graph 3. 
Showing that 
potential of 
opposing 
current does 
not axceed 
17V. 
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Figure 7, 
Demonstratton of 
serlas 
configuration; 
increasing potential 
across AB causes 
momentary 
forward current. 
Reducing potential 
causes momentary 
reverse current. 


Figure 8. Arrangement 
of elactrodes in tub 
during micro-scale 
reproduction of the 
Mithrace experiment. 


electrodes were cleaned with a 
plastic. scouring cloth; this 
completely inhibited 
polarisation and it 100k several 
weeks of exposure to the air 
before it would reoccur, Indeed 
after scouring, the charge held 
was found to be in direct ratio 
to the length of time the 
electrodes were exposed to air, 
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So presumably, oxidation has 
some effect an polarisazion, 
‘Scouring had no effect on the 
carbon electrodes, in any case, 
carbon oxides are-gases. 


Large Electrodes 


Morse tised 8x4ft, copper 
sheet and Johnson used stmilar 
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large electrodes; it seems char 
the principal reason for large 
electrodes was to provide a low 
resistance path across AB and 
thereby maximise field fine 
magnitude with low volmege 
primary cells. 

However, my experiments 
indicate that the surface area of 
electrodes CD has litde effect 
on actual potential. So, ic would 
seem that Johnson could have 
used much smaller electrodes 
for CD but for two-way working: 
it was logical to employ the 
same size electrodes for both 
AB and CD. 


Anomalies 

Iwas puzzled why johnson 
made no mention of a reverse 
current. [ then realised that he 
had buried the electrodes in the 
river bank. As we have seen, 
laying the electrodes on the 
river bed mud attenuated the 
forward and reverse pulsés, so 
burving them in the bank 
probably suppressed them 
camplctely: Johnson may, 
therefore, not have observed 
the ‘lake effect’, 

However, on the basis of my 
experiments, Willaughby-Smith 
must have observed the ‘ake 
effect’ during his ¢rials. Indeed, 
it is a mystery why he mide no 
mention of the phenomenon. 


Reference 
J.J. Fahie.A History af Wireless 
Telegrapby, 1901. 
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proelecironic circuiss — 
e, which respond to either 

visible or invisible 
(usualiv infra-rec} light levels — 
are widely used in modem 
domesuc and commercial 
security systems, Optoelectronic 
security circuits come in three 
basic types, the first af which is 
the simple ‘visible-light-level’ 
type that reacis when a light 
level goes above or below a 
preset value. The second type is 
the light-beam alarm, which 
reacts when 2 person, object or 
animal breaks or reflects a 
projected visible or infta-red 
(18) fight beam. The ihinl ype 
is the passive intrt-red (PIR) 
detector, which is sensitive to 
the heat-generated infra-red 
ight radiated by the human 
bods; and thus reacts when a 
human or other barre warn- 
blooded animal comes within 
the sensing range of the PIR 
dezector. A range of practical 
optoclectronic circuits of the 
‘iste light’ aye are described 
in this month’s part of this 
senes: prictical IR ‘ivht-beam’ 
anu PIR circuits will be clescribed 
in next monih’s episoce. 


‘Visible-Light- 
Level’ Circuits 

LDR Basics 

Most optoelectronic circuits’ 
that are desipned to respond to 
normal visible light use a 
cadmium suiphide (Cd$) LDR 
(ight Denendent Resistor) as 





/ Ray Marston looks at practical visible- 


light optoelectronic security circuits in 
the fourth episode of this series. 


their lighi-sensing element or 
photocell. Figure 1 shows an 


: .LDR's circuit symbol and basic 


construction, which consists of 


: a pair of metal Alm contacts 


separated tv a’snakelike track 
of light-sensidve cadmium 
suiphiide fiim; the structure is 


> housed in a elear plastic or 


resin case. Figure 2 shows the 


Figure 1. LOR 


typical photoresistive graoh thaz 
applies ta. an LDR with a face- 
diameter of about 10mm, the 
LDR acis 25 2 hich resistance 

(iy pically hundreds of kilohmis) 
under dark canditions, falling to 
about 90093 az a light intensity 
of 100 Lux (cypical of a well-lit 
room) or about 302 at 5,000 
Eux (typical of bright sunlight). 


Note chat aldhough most 
of die practical circuits shown 
throvghow this "Visible-tlight-level" 


: section of this article are shown 


using an ORP12 photocell, they 


> will in face work well with 
: almost any general-purpose 


LDRs with fee diameters in the 
range 3 to 12mm. 


- Simple Relay Switches 


and Alarms 


: The simplest ‘visible-lightfevel’ 


secunty circuics are che apes 
that are designed to activare 


: when the light level goes 


through a iarge change, such as 
from nearcslark to a moderately 
high level, or vice-versa. Some 
circuits of this type functian 25 
‘lipht-activared’ units chat switch 
ona relay or safery mechanism 
or sound ao alarm when light 
enters a normally dark asea 


i such as the inside af a 


storcroom, wall safe, or securin” 


> case, ec, Orher circuits are 


designed as ‘dark-activated’ 
units, and activate when the 
light level drops weil below 
some nominal value. Figures 3 
10 7 show some simple circuits 
of these types. 

The Figure 3 circuit is that of 
a simple-nan-latching iight- 


? activated relay switch. Here, R1- 


LER ancl R2 form 4 porential 
divider that controls the base- 
bias of O1. Under dark 
conditions, the LDR resistance 


: is very high, so negligible base- 


hizs is applied ta Q1, and O1 


? and relay RLA are both off. 


Figure 3. Simpie 
non-fatcning 
lixht-activated 
relay switch. 


Metal—Film 
Contact 


symbol (a) and 


basic structure {b). 


Metol—Film 
Contact 


Nate: 


1700 Lux=O0.5mW//cem?2 


ae 


RELA 
R1 O41 4} 
12V A1N Out 
560R 180R+ 1N4001 =e 
1 


WY \iOR 
PY JORP12 2nN3904 


=: (Ohms) 


Resistance 


1 
{71.0.} 


| aRLA 
-— | ‘ 
RV1 | si, (n.0.) 


470k 
Sensitivity O2 (nc) Fe 
2N3904 | Reset 


Figure 2. Ical . 
a cathela | i 100 1000 10,000 
curve of an LDR Light Intensity (Lux) 

with a 10mm 

face diameter. 


Figure 4. 
Sensitive 
selt-latching 
light-activated 
relay switch. 
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Figure &. Simpfe 
light-activated +6V to +14V 
alarm bell. 


D1 
IN 1N4001 


Bell 
See Text Ay 


Figure 5, Slmple dark-activated retay switch. 





When light eaters the normally 
dark arca and falis on the LDR 
face, however, the LDR 
resistance falts to a fairly low 
value and base-lias is applied to 
Q1, which thus rurns on and 
activates the relay and its 
RLA/E conuicts, which can be 
used to control external 
circuitry. The relay can he any 
12¥V type with a coil résistance 
of 1800 or greater. 

The simple Figure 3 circuit 
has 2 fairiy low sensitiviry, and 
has no faciliry for sensitivicy 
adjustment. Fisure 4 shows how 
these deficiencies can be 
overcome by using a super- 
ajpha-connected pair of 
transistors in place of O1,:and 
by using sensitivity contro} RV1 
in place of R2: this circuit can be 
activated by LDR resistances as 
high as 200kO (Le., by exposing 
the LDR to very small light 
levels), and draws a standby 
current of only a few microamps 
under ‘dark’ conditions. The 
dizeram also shows how the 
circuit can be made to give 2 
sel(latching-action via relay 
contacts RLA/2; normally-closed 
push-button switch $1 enables 
the circuit to be reset 
Cunfatchedl) wien required, 

Figure > shows an LDR usect 
in a simple dark-activated circuit 
that turns relay RLA on when 
the light level falls below a value 
that is preset via RVi. Here, R1 
and LDR act as a potential 
divider that is fed with a oreser 
DC voltage from RVI and 
penerates an Output voltage 
that rises as the light level fails, 
and vice-versa. This generated 
vohage is buffered by emitier 
follower OF and used to control 
the relay via common-emitter 
amplifier O? and current- 
limiting resistor R3. Thus, when 
the light level fils belaw the 
preset value, ihe R1-LDR 
divider’s output voltage reaches 
2 large enough level ro activate 
beth Q1 and 2, and the relay 
murns on, 

Figures 6 and 7 show simple 
silicon controlled rectifier (SCR) 


circuits that — under the light- : negligible gating voltage :  =6 Note: in the above circuit 
: Sensitive ‘alarny’ condition — ; appears across R2,andihe SCR : that, although the SCR isa 
? activate an ordinary self- ? and alarm are both off When : selélatching device, it 
interrupting electromechanical =: light enters the normally dark =; automatically.unlatches each 
alarm beil. This bell must (when : area and failson the LDRface, : time that the bell entersa 
the specified CiG6D SCR is : however, the DDR resistance ? selfinterrupt phase (and the 
used) consume an operating : falls toa fairly low value, and if | SCR anode current drops io 
current Of fess ihan 24,and the =: this value is below roughly i zero}, Cansequendy, the alarm 
; Circuit's supply voltage must be =: 10kQ, the LDR passes enough =: bell automatically rurns off 
: at least 1V greater than the bell’s : current toe gate the SCRintothe : when the lett level Falls back 
: nominal aperating voltage. : ‘on’ mode, thus sounding the =: below the SCR's ‘trip’ level. 
i 0 The Figure 6 circuit is a ? alarm bell. Most. LDRs : The Figure 6 circuit has a 
: Simple non-laiching one, in : (including the ORPI2} sive.a : fairty low sensitivity and has no 
: which the alarm beilis wiredin : resistance of less than 10kQ : facility for sensitivicy adjustment. 
serics with an SCR that receives: when exposed to low-intensity ? Figure 7 shows how these 
i its gare drive fom the positive = room lighting or the light of a : deficiencies can he overcome by 
: Supply rail via the R1-LDR:R2 : tarch, so this circuit operates : using RVI in place of R2 and by 
> potential divider. Thus, under : iS sGon as it is exposed to a > using O1 as‘a buffer bemveen 
dark conditions, che LDR : moxlerate amount of : the LDR and the SCR gate; this 
resistance is very high, so : i[lumination. : circuit can be activated by TDR 
: resistances as high as 200k 
: (Le. by expasing the LDR to 
4BV to +14V : very smuull lighr levels). This 


enables the circuit to be reset 

Cuntatched) when required. 
Sirén-Output Alarms 

: The Figure 2 to 7 circuits are 

: designed! to give either alarm- 
aaa puree ? bell or relay outputs. In some 
alarm bell with | : applications, an electronic ‘siren 
self-latching facility. | : sound’ auiput may be 


: digeram also shows how the 
: = circuit can be made self-latching 
Rell D3 rn i by wiring R4 across the bell so 
See Text AlN IN4001 that che SCR anode current . 
f : does not fall to zero as the bell 
: seifinterrupts. Switch $1 





+6V to +12V 


Q1 
2ZNS906 


IC+=40018 


Figure &. Non-latching light-activated alarm with pulsed-tans output. 
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Figure 9. re 
Salf-latching 
light-activated 
alarm gives 
monotone output. 


+Ok 
(See Text) 


£77 OV 


Figure 10. Precision light-activated relay switch. 


(See Texi} 





Figure 11, Precisten dark-activated switch, with hysteresis. 


oreferable, and Figures 8 and 9 
show low-power (up to 
520mW) speaker-ourput circuits 
of this wpe. The Figure § circuit 
gives: non-Laiching operation 
and clevelops a pulsed-tone 
output signal. The Figure 9 
circuit pives self-larching 
operation, and develops a 
monotone output signal. Both 
circuits are designed around a 
4001B CMOS IC. 

In the Figure & circuit, the 
IC’s two left-hand gates arc 
wired as 2 low-frequency (6Hz) 
gaied astable multivibrator chat 
is activated via the lighr- 
sensitive LDR-RVi poiential 
divider, and the two righr-hanel 





: gates are wired as a gated 
: SQO0Hz «stable thar is activated 


by the 6Hz astable. Under dark 


conditions, the LDR-RV1 ourpur 


voltage is high and Goth 


: castables are gated off, andthe 


circuit consumes a fairly low 


standby current, but under 
: bright conditions, the LDR-RV1 


bPERedd pubace 


output voltage is low and both 
astables are activated, with the 
left-hand astable gating the 
S00H: astable on and off ar a 
SHz rare, thus generating # 
pulsed! 800Hz tone in the 
speaker, 

In the seli-latching Figure 9 
circuit, the IC’s nvo Jeft-hand 


:. pates are wired as 2 simple 
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+8V to +12V 


O71 
2N3906 





bistable multivibrator that can 
be activated (SET) by a high 
voltspe on rhe output of the 
light-sensitive LOR-RV1 
porential divider, and the ro 
tight-hand gates are wired as 4 
gated SOOHz «stable that is 
activated by the histable’s 
output. Under normal dark 
conitions, she quipun of the 
LDR-RV1 divider is low, the 
bistable output is in the high 
*RESET state, thus gating the 
asiable GH, and the circuiz 


— consumes only a smiail standby 
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current. When the LDR is 
exposed to light, however, the 
LDR-RV1 junction goes high, 
flipping the selFlarching bistable 
inta the SET mode, in- which its 
output goes low and gates on 
the 8O00biz astable, thus 
geneniting a monorone speaker 
signal. Once ft has been 
activated, the circuit can only be 


tumed off again by removing the: 


LDR’s illumination and Briefly 
closing RESET switch S1, ar 
which point, the bistable output 
resers to the high state.and the 
astabic is gared off again. 

Note that the trigger points of 
the Figure Sand 9 circuits occur 
at che point at which the |.DR- 
RV1 junctian voltage swings 
above or below [C1’s ‘transition’ 
voltage vaive, which lays 
somewhere berveen 13 and 
2 af the supply voltage value. 
[In prictice, the light-trigger 
poinis of these circuits are nor 
greatly affected by supply 
voltage variations. Also fote 
thar, when using the ourput 
stages. shawn in the diagrams, 
these nwo circuits cach give 
maximum output powers of 
only 520mW into the 642 
speakers, but that these powers 
can be boasted to as high as 
13-2’ by replacing. the QT 
output stages with the power- 
baosting circuits shown in 
Figures 21 or 22 in asi month's 
Part 3 of this series. 


Precision Relay 
Switching Circuits 

The relay-switching circuits of 
Figures 3 005 are fairiv sensitive 
to variations in suppiv voltage 
and temperature, and are nor 


: suitable for use.in precision 


light-sensing application. Figure 
10 shows a very sensitive lighr- 
sensitive relay-driving circuit 
that is nat influenced by such 


: variacions, and is thus suitable 


for use-In many precision light- 
sensing applications, and which 
turns the relay on when the 
light level rises above-2 preset 
valuc. In this case, LOR-RVI anc 
R1I-R2 are connected in the 
form of 3 Wheatstone bridge, 
and che op-amp and O1-RIA act 


: asa highly sensitive balance- 


detecting switch. The bridge 


: balance point is quite 
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independent of variations in 
supply voltage and 
temperature, anc is influenced 
only by variations in che relative 
values of the bridge 
components. 

In Figure £0, the LDR and 
RVi form oné arm of the. 
bridge, and Ri-R? form the 
other arn. These.arms can 
actually be regarded a5 porential 
dividers, with che R1-R? arm 
applying a fixed halésupph- 
voltage to the non-inverting 
input of the op-amp, and with 
the LDR-RV1 divider applyiag a 
light-dependent vanable voltage 
to the inverting tenninal of the 
opamp. In use, RVI is adjusted 
so that the LDR-RV2 voltage 
rises slightly above that of 
R1-R? as the light intensity rises 
to the desired coigeger level, and 
under this condition, the 
Op-amp output switches to 
negative saturation and thus 
clives RLA on via OL and 
biasing resistors R3-R4. When 
the light intensity fails below 
this level, the op-amp output 
switches to positive saturation, 
and vader this conclition, 1 
and the relay aré off 

The Figure 10 circuit is very 


: sensitive and can detect light- 


level changes too small io be 
seen by the human eve. The 
circuit can he modified to act as 


: a precision dark-activated 


switch (which turns the relay 


on when the light evel falls 
: below a preset value) by either 
: transposing the inverting and 


non-inverting input terminal 
connections of the opamp, or 
by trinsposing RV1 and the 
LDR. Figure Li shows « circutt 


> using the layer aptian. This 


Cth Paart ete hdd er tiaeetee 


diagram also shows how 2 small 
amount of hysteresis cun he 
added to the circuit via 
feedback resistor R35. so that the 
relay tums on when the fight 


Precision Alarm- 
sounding Circuits 
The basic op-amp based 
precision circuits. of Figures 10 
: (oO 12 can easily be used in 
i conjunction with some of the 
> dfarm-bell activator or siren- 
: sound genertor circuits already 
: shown in this article, to make 
? Vinous precision alarm- 
: Sounding circuits. Figure 13, for 
example, shows modifie| 
versions of the basic Figure 6 
and 10 circuits combined to 
make a precision licht-activated 
: alarm bell circuit char can easily 
> be, changed into 2 dark- 
i attivated unit by simply 
: transposing RV] and the LDR. 
Note that the op-amp’s supply 
line is decoupted from that of 


11 aggeeee et 14V ? the bell via D3 and C1. 
1N4001 Similarly, Figure 1¢ shows 
RVI : modified versions of the basic 
10k Bell Figure 8 and 10 circuits bos 
(See Text) Sea Text : combined! to make a precision 


light-activated pulsed-tone 
aarm with built-in hysteresis, 
The hysteresis fs controlled by 
R3, which can have its value 
altered to obtain different 
hysteresis values, or can be 
removed if hysteresis is not 
needed. 

Figure 13, 

Frecision 

(ight-activated 

alarm bell, 


Light Beam 
Alarm Circuits 
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Tubes 


level falls to a particular value, 
but does not aurn off again until 
the fight level rises 2 substantia! 
amount ahove this value (this 
action helps prevent spurious 
switching due to passing 


roughly clouble that of he LDR 
resistance value at the desired 
‘qiggcr’ light levels, so that 

RV 1's slider is reasonably close 
to its central position under this 
condition. Thus, the RVI value 


may have to be reduced below 
tOkQ if'a circuit is sét 10 tigger 
under very bright conditions, or 
may have to be increased above 
10k93 if used co trigger under 
very dark conditions. 


Simple Visible-light 
Designs 


: A light-beam alacm system 


consist of a focused light-beam 
transmitter (7x) and a focused 
light-hearm receiver (Rx}, and 


shaclows, cic, in automatic : 
ighting-control circuits), The : 
hysteresis magnitucle is =: 
inversely proportional io the R5 
valuc. beine zero when R35 is 
open circuit. 

Figure 12 shows how a 
precision combined light-fdark- oe — 
uctivated switch (which 
activates a single celay if the 
light intensity rises above one 
presei value or falls below 
another preset value} can be SPKR 
mace by combining the ‘light’ | 64K 
and ‘chirk’ switch circuits of 
Figures 10 and 11. To set up this 
circuit, first pre-set RV 1 so chaz 
roughly halfsupply volts appear 
ort the LDR-RV1 junction when 
the LDR is uminated at the 
mean or normal intensity level. 
RV2 can then be preset so that 
RLA tums on when the light 
intensity falls to the desired 
dark level, and RV3 can be pre- 
setso that RLA activues when 
the light risés to the desired 
‘brighs* level, 

Note in the Figure 10 to 12 
‘precision’ circuits, that the 
basic RV1 value should be 


+9V to +172V 
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Figura 14, Precision light-activated pulsed-tone alarm with hysteresis. 
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Figure 15. The basic elements of a diract-fight-beam type of alarm system. 
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Figure 16. Simpie 
direct-light-beam 
alarm with alarm 

bell output. 


Lignt Beam 


Figure 17. The basic 
efements of a 
refiected-iight-beam 
type of alarm system. 


i 
as 
ne 


signai—source 
modute 


may be-canfigured ta give 
either a diréct-light-beam.or a 
refleciedtight-beam type of 
optical contact operation: 
Figure 35 shows the basic 
elements of a direct-tight-beam 
type of alarm system, in which 
the. sharpiv focused ‘Tx light- 
beam is aimed directly at the 
light-sensitive input point of 
the Rx unit, which (usually) is 
designed to activate an external 
alarm or safety mechanism ifa 
person, object, or piece of 
machinery enters the light 
beam and breaks the opuical 
contact berveen the Tx and Rx, 

Figure 16 shows a very 
simple example of a lamp-and- 
LOR directtight-beam system 
thar activates an alarm bell if 
the beam is interrupted. The 
beam is generated via an 
ordinary clectric lamp and 3 
lens, and is focused (via a 
‘collectar’ lens) onto the face 
ofan LOR in the remote Rx 
unit, which operates as a dack- 
activated alarm. Normally, the 
LDR face is illuminated by the 
light beam, so the LDR has 2 
low resistance and very litle. 
voltage thus appears on the 
RV1-LDR junction, so the SCR 
and bail are off When the light 
beam is broken, however, the 
LDR resistance 206s high anc 
enough voltage appears on the 
RV1-LDR junction to tigver the 
SCR, which drives the alarm 
bell on; R3 is used to self latch 
the alarm, 

Figure 17 shows the basic 


ATA 
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+6V to 14V 


Bell © 
(See text} 


Remote focal point of 
projected light beam 


= — 
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Light—signal 
detecior 
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elemenss of a reflected-tighi- 
beam type of alarm system, in 
which the Tx light-beam and 
Rx jens are optically screened 
from each other but are both 
aimed outwards towards a 
specific point, so that an 
optical link can be sét up bya 
reflective object (such as 
metallic paint or smoke or fog 
particles) placed at that point 
This type of system is usually 
designed to activate an alarm 
when the presence of such an 
objec: is detected, but can also 
be configured to give the 
reverse action, so that che 
alanm activates if a reflective 
object is legally or illegally 
removed. 

Lnits of the Figure 37 ype 
were once widely used in 


| Reflectioan—type 


smoke detector 


Figure 18. Smoke 
alarm with alarm 
bell output. 
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conjunction with reflection- 
nype fog and smoke detector 


units; Figure:18 shows a 
? sectional view of a smoke 


detector unit of this type. Here, 
the lamp and LDR are mountect 


inan open-ended but light 


excluding box, in which an 
intemal screen prevents the 
lamp-light from failing directiy 


: on the.LDR face. The lamp is a 
: source of both light and hear, 
: and the heat causes convection 
: currencs of air to be drawn in 


from the bottom of the Box 


and to be expelled through the 





Figure 18. Sectional view 
of a refiection-typs smoke 
detector. 


i security devices, 


tap. The inside of the box is 
painted matt black, and the 


; construction lets air pass 


through the bax bur excludes 
external lighi. 

Thus, if the convected air 
currents are smoke-free, no 
light flis on the DDR face, and 
the LDR presents a high 
resistance. If the air currents 
do centain smoke, however, 
the smoke particles cause the 
light of the [amp to reflect onto 


: the LDR face and so cause a 


large and easily detectable 
decrease in the 1.DR resistance. 
Figure 19 shows the practical 
circuit of a reflectian-ype 
smoke alarm that can be used 
with chis detrectar; the circuit 
acts in the same way 2s the 
improved Figure 7 light- 


> activated alarm circuit. 


IR Light-beam Alarms 


: Simple lamp-ancl-LDR light- 


beam alarms of the npes 


: described in the last section 


have several obvious 


: disadvantages in most modern 
? security-alarm applications. 

; Their light-beams are, for 

: example, clearly visible to an 


intruder, the transmitter’s 


filament lamp is unreliable, and 


the systems are (because the 
transmiiter’s Hlament lamp 


? consumes a lor of power) very 
> inefficient. In practice, virtually 


all modern light-beam security 
systems operate in the invisible 
infra-red (rather than visible 
light) range, and use Gne or 
more pulse-driven IR LEDs ro 


3 generate the transmitter’s ‘light 
: beam’, and tise matching IR 


diodes or transistors to detect 
the beam at the recélver end of 
the system. Next month’s 


: episode of this series will give 


detailed descriptions of various 
mexlern FR light-beam security 
systems, andl will also describe 
the operating principles of 
mottem PIR body-detection 
Higgs dee 


+6V to T4V 


Bell 
{See text) 





In.this issue, 'G. K. Bartlett, e-mail: | 
106755,1065 @ compuserve:com,, wins 
the Star:Letter Award this month for writ- \} 








E-mall your 
views and comments to: 
AYV@maplin.demon.co.uk 


Customer Complaint 
Dear Sir, 

I would like to air. complaint 
about your subscriber offers. | 
saw in your Decentber issue 
which arrived on the 7th 
Navember, that you were 
offering Gordon McComb‘s 
latest book: Lasers, Ray Greris 
and light Cannons, with £ 

off. As a fan of his books, 1. 
decided to get a copy and 
when I-was in Edinburgh the 
following day, L went out of my 
way anc called into your stare. 
T had taken the magazine with 
me and 1 found the book on 
the shetfand took ic co the pay: 
desk. To both the assistant’s 
and my surprise, the offer code 
was not on the-computer, After 
a hall hour wait while he. 
phoned the area manager, I 
was told that the offer didn't 
start until Friday 14th 
November, when-the nragazine 
was released to the pubtic. In 
the end, I bought the book at 
the full price because I waulkl 
have hac to pay the postage on 
top of the offer price if | was 10 
order it mail ordér, witich 
amounted to about the same 
pnice. f think this is terrible that 
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Low-cost Security 
— Don’t Knock It! 


Dear Sir, 


I have bought one of your 
Flectronics Magazines (Issue 89). 
I read about your Alarm 
Upeprade. kit, and decided to 
rush ta my nearest Maplin. 
store and buy it, because it was 
ai an astonishing price: | also 
found it ever so easy to instill 
Six months after I had installed 


Qhatasedabaederes 






‘Write to: — 
Electronics 
and Beyond, 
PO. Box 777, 
Rayleigh, q 
Essex S56 % SLU 


Lwas kept waiting for so long 
and couldn't receive the 
discount on the book, | 
understand thar the shop is nor 
at taut hece as Wey-didn‘t even 
have their own copy of the 
mapavine to check the clerils 
of the offer and had to rely on 
what they were tald. Looking 
apain at the subscriber offers 
page, the only date mentioned 
is that of when the offer ends 
and there is no staré date I 
don’t see what the clate the 
magazine is released to the 
pubiic has to do with the 
subscriber offers. a5 these 
offers are for subscribers oniy, 
It seems ironic that the page 
tells you to hurry to qualify for 
the savings but when you do 
hurry, they don't appl. i hope 
this problem doesn't affect 
other subscribers and is 
rectified for future offers. 

Tim Kerby, Newport on Tay, Fife, 


We are extremely sorry that you 
exparienced this problem with 
obtaining your subscriber 
discount. Subscribers get thelr 
copies some time before the 
Official publicatian date, The 
special offers are in fact for mail 
arder only. We will see what can 
be done to rectify the Situation, 
Sy way of compensation, we are 
sending you Maplin gift vouchers. 


the upgrade kie, 1 had a 
burglary and the burglar tried 
to break the box, which set 
off the tamper alarm. I also 
think it was an excellent idea by 
fony Bricknell. 

PS... am writing this tener 
now because I bought a pack 
of 5 old magazines for 99p. 


Asif Afibhai, Ilford, Essex. 


We are pleased that this simale 
project upgrade proved ta be 
effective at a time of crisis, 
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imginto-ask “How do they:do that?” 


Dear Sirs, 


AS. retired-Blectronics-came- «;- 
Instrumentation Technician, | 


have linle inzeres: in 
electronics as at hobby; 
preferring model and 
experimenta) engineering anc 
only using electronics as a 
tool. Nevertheless, Ido 
occasionally buy your 
excellent magazine ancl use 
your catalopue. May I say; | 
agree entirely with your 


report on the Velleman scope, : 


as this is excellent value for 
money. 1 purchased mine as a 
kit and am delighted with it, 
particulacly the quality of 
construction and its 
pérformance, of course. 
However, and this is not a 
criticism 48 Iwas aware of the 
problem before purchase, 
there iS one very simple 
function that-this s Type of 
‘scope Cannot perform, and 


that Is an analogue external X 


deflection. The reason this 
would be aseful is that my 
hobby is largely ta do with 
Stiding engines (lam 
treasurer of the Stirling 
eneine society) and to display 
indicator diagrams would be 


extremely uselul The methax . 


Eusé for this is very simple, 
é@.2.,'a pressure:transducer 
anil amplifier farm the Y 
input and a magnet on the 
end of the engine shaft plus a 
Hall effect-IC can be:made to 
produce an X deflection 
which is at leasr first order 
linear-with crank position. 
The method is X position for 


‘O°, X gain for 180° and a slight : 


jugete with the scnsor 
position to get 90° in the 


cenire. From then on, with no ? 


more fiddting of the ‘scope 
conirois, the usual eLiptical 
indicator diagram is formed, 


irrespective of engine speed. 


Using «in old fashioned ‘scope 


his is easy, but the ald , 


‘scapes are ungainly long, 
awkward devices to have ina 


mechanical workshop, also of : 
course, the same thing can be 


done with very much greater 
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3 complexity with a computer 
: but who wants 2 compurerin 


the workshop? [long ago 
explored the possibiliny of an 

= JCD display and drivers but 

=. Cost makes ir out of the 

: Question, so haw abour that 

: fora possible project; LEDS§ 

: would also he costly.for any 

: wonhwhile resolution. I know 
: this can be cone with the 

: Velleman "scope by using the 

: timebase and 4 trigger signal 

: burt the picture would change 
: with engine speed and nec 

: constant réscting to keep 

? one complete eycle‘on the 

: screen. As a secondary . 

: comment, Mr Garvwell’s article 
: in the September issue is 


¢ inveresting bur at first glance, 


: slightly misleading as he | 

: shows as the currentio- 

: vollage convener what is 
plainky a non-inverting valiage 
amplifier, Further thought, 
however, makes it quite — 
acceptable and the reason for 
; doing it that way perfectly 

: understandable, as the: 

: normal currenr-to-voltage 

> converter would need a 

: 2,500MQ feedback resistor 

: (Mot on). Perhaps describing 

: R2 as just for DC restoration 

: when in fact it is resliy the 

: Measuring resistor could | 

i cause some 

: misunderstanding, No 

> criticism Meant, just 

> Comment: AS 2 side issue, 

: how clo dogs have prior 

: knowledge of electrical 

: Storms — electrical or pressure 
: chanpes? 


*PECCOREE Phe aseatae 


: We are not certain how dogs 

| manage to detect the onset of 

: electrical storms. However, It 

: has been suggested that they 

: have some form of built-in 

: Magnetic direction-finding 

= system that allows tham to be 

: able to find their way ‘home’ 

:. fram far away, so perhaps it Is 

: linked to this. Or perhaps thelr 

: hlghty sensitive snouts (aver a 

: million times more sensitive 

i than aurs) can smell the change 
: in the air that storms often bring 
: about due to the influx of 

: positive fons In the vicinity, Who 
: ‘nose’?! Your project suggestion 
: has heen noted, and thank yau 

: for your comments. 
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PREVIEW 


Editorial: Paul - 
E-mail: paul fre@maplin. demon.co.uk 


‘Text Contribution: Martin Pipe 
E- mail: whatnet@cix.compulink.co.uk 


elcome, to yet another mini preview 
Wf the new Manilin catalogue, 

bringing you a selection of the 
newest and most popular products from 
Maplin Electronics. You'll find some useful 
information on Home Telecommunications 
in this supplement. See our new catalogue. 
for many thousands of electronics and 
associated products. 


PLACING YOUR ORDER 


Telephone Orders:. 01702 554000 

-(24 hour answering service} 

‘Fax Orders: 01702 554001 

(24 hour fax ordering line) 

‘Technical Helpline: 01702 §$56001 

.Mail Orders: ‘Maplin MPS, 
FREEPOST SMU94, 
PO Box 777, Rayleigh, 
Fssex, 556 @LU 


‘Or call and callect* at one of our 42 
Stores nationwide. ~ 


EASY WAYS TO PAY 

2 Open.a Maplin MPS business 
account instantly (subject to status) 

> Up to 30 days to pay, cal! 01702 
954000 for details. 

= Wecan accept the fallowing credit 
‘Cards, or cheque, postal order, Giro 
transfer or Transcash 





Se Or you can pay. with cash at your 
facal Maplin Store, or Mando Maplin 
Superstore. 


SAME DAY DESPATCH 

2 Free delivery for orders over £30 
(ine VAT) 

= Free delivery on all orders for 
business credit account holders 

Jr Orders placed before Spm 
‘dispatched that day 

= Call and collect at your local 
Maplin Store ; 

Ask for details when you order 


NEW MAPLIN MPS CATALOGUE 
OUT NOW! 
= Only £3.45 (no packaging charge 
of 50p if. cidered with other items) 
Free ta business account halders 
>> Call our.order line to reserve your 
copy on 01702 554000 
2 Or collect a copy from WH Smiths, 
John Menzies or.any of our 42 stores 
Tha company reserves alg aght to alter prices: at any 


tine, without prior not 
It general prices aré valid unl) 25th Februsry 1998. 


* Subject to avalfadnity.: 


EP inrRooucnon. 





CATALOGUE 








IN| TELECOMMUNICATIONS 


A this well- connected age, telecoms 
| doesn’t stop at the humble 
telephone. There are now all kinds 
of useful gadgets that you can 
connect to yaur telephone line, all of 
which are available through Maplin. It 
hasn't always been like that, though. 
Before 1984, British Telecam 
{originally the Post Office) had the 
monopoly on UK telecommunications, 
and the equipment that you could use 
on it..In those days, you would rent, 
rather than buy, the equipment — and 
the choice available to you was low. 
1984 brought significant change, 





through the privatisation of BT, and 


deregulation of the 
teftecommunications market. With it 
came competition, in the form of 
Mercun/Cable and Wireless and the 
cable companies. It also meant that 
you cauld connect equipment 
purchased or rented from a third party, 
as long as it was approved (look for 
the BABT logo, which is present on all 
of the Maplin equipment covered in 
this article}. 

To connect such equipment, you 
must get BT to instatl a master socket, 
into which your apparatus plugs. If you 
don't already have such a socket, then 
you're probably still renting your 
telephone from BT. Many peaple still 


‘do this, particularly those who've lived 


in the same home for more than 
twenty years, and indeed, a high 
proportion of these subscribers have 
the old rotary-dial telephones. tn the 
long-term, however, renting doesn’t 
make economic sense. 

At the time of writing, BT charges 
£3.24 per quarter (£4.47, but with a 
rebate of £1.23}, or nearly £13 per 


year. In comparison, a basic 


pushbutton phone, such as Maplin's 
Dialatron 66/1 (BJ49D), can be bought 
outright for £7.99. In cther words, the 
new phone isn't that much more 
expensive than half a year’s rental — 
and remember, there’s no mare. 
equipment rental to pay thereafter. BT 
will charge £29.38 ta remove your old 
phone and install the required master 
socket. If you're disabled, then BT will 
do the job for free. The socket will 
allow you to connect other 
telecammunications products — such 
as modems, fax machines and 
answerphanes — more of which later. 

Despite its low price, that 
inexpensive Dialatron will do more 
than many of BT’s rental old-timers. 
Such features include support for 
DIMF (Dual Tone, Multiple Frequency) 
tone-dialling (for accessing telephone 
banking and voicemail), a privacy 
mute facility, * and # keys for 
accessing value-added network 
services, and last-number redial to 
Save fingerwork if 2a number you've 
dialled is engaged. 


HOME TELECOMMUNICATIONS 





Mare expensive phones have extra 


: goodies. Such features include a 

: Mercury-access button (Mercury works 
: out cheaper than BT for certain calls}, 
: one-touch memories for storing 

: frequently-dialied numbers, display of 
: the number being entered, and - 

: the case of the Betacom Executive 

: Featurephone (YD38R) - a hands-free 
: facility that allows you to converse 

: without the need to grasp a handset. 

: Pub landlords and hotelkeepers, 

: meanwhile, will appreciate payphones 
: like the Solitaire 6000 (YDOSK). With 

: these, it's possible to benefit 

: customers— while generating useful 

: additional revenue. ‘ 


| CORDLESS TELEPHONES |: 


: Cordless telephones are popular : | 
: items, since you're no longer anchored 
: by a couple of metres of cable, or 
: indeed, tied down to a room witha 
; phone socket. They're also great if you 
: like pacing up and down the room 
: While you're conducting a conversation. 
: The sysiems, which consist of a 
: portable handset and a base station, 
: have sufficient range to cover ali but t 
: the very largest premises. As with 
: most pieces of domestic equipment, 
: prices of cordless phones have fallen 
: considerably in recent years, Maplin's 
: most affordable model, the Betacom 
: Discovery (YD22Y}, offers all of the 
: features of a decent corded telephone 
: {such as tone dialling and fast-number 
> redial), plus a pager facility. This 
: allows another person in the 
: household to summon you — ta the 

.: dinner table, perhaps? 


—_— 


Maplin's more upmarket cordless hy 


: phones add other useful features, 

: such as one-touch dialling, noise 

: reduction, built-in answerphone and 

: intercom (tHe latter is a development 

: of the Discovery’ S pager}. The Binatone 
> Airlink 8 (BJ55K) has the ability to 

: work on eight different frequency 

:. allocations. This is useful in built-up 

: afeas where many cordiess phones 

: could be in use. A related advantage 

: of the Airlink 8 is a coding system that 
: ensures that nearby cordless phone 

: USeFs cannot dial aut on your line — 

: whether accidentally or on purpose. 

: Most cordless phone base stations 

: take their power from the mains, but 

: some will switch over to battery power 
- in the event of a power cut. This is 

: worth considering in rural areas served 
: by an unreliable mains supply. 


The current state-of-the-art in cordless 


: phones is BDECT (Digital Enhanced 

: Cordless Telecommunications), a 

: standard employed by the Hagenuk 

: HomeHandy (MU63T). As the name 

: Suggests, digital transmission — and 

: encryption - 
‘ § handsets and base stations. The 


is employed by DECT 
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This is Just a small sélection of 
preducts in this range. See the 
latest catalogue’ for more 
details. All prices inélude VAT. 





| § system consequently offers much 

: better sound quality than analogue 

- cordless phones — there's no buzzing, 
: hiss or breakthrough from nearby 

: users — and there’s a better range to 
: boot, What's mare, DECT is more 

: Se@cure than analogue cordless 


=e - 


phones; there’s no chance of a local 


| : Scanner enthusiast intercepting and 





¥. a fax, most towns and cities worldwide 

: Rave bureaux that can handle the 

. Sending and receiving of such 

| : documents for a nominal fee. It’s a lot 

: quicker than international post, and is 

| ; hence of particular vatue where time is 
: of the essence! 


: available from Maplin, the prices of 

: Which start from just over £200. All 

: are easy to use — in the vast majority 
of cases, it’s simply a case of feeding 
: in the document, punching in the 

: number and pressing the ‘send’ key. 

: All of Maplin’s fax machines have 

: Memories for storing numbers, the 

: ability to copy documents onto fax 

: paper and an in-built telephone 

: handset (which will only ring if the 

| incoming call is not a fax transmission). 
: Features found in the. more expensive 
| models Include a non-volatile memory 
: for storing documents when the paper 
: Supply runs out, a dacument feeder 


{for better results from photographs) 
| | and an answerphone. 


(YD11M), prints onto thermal paper, 
: (PPF200/700/800, 


: listening in to your catts. 


If the range of your existing cordless 


: phone doesn't seem as wide as it did 
: when you originally bought it, or you 

: find that battery life (and hence, talk- 
: time) has diminished, it’s time to 

: consider a replacement battery, 

| : Maplin sells a range of Ni-Cd battery 
: packs for popular models. They're 

: easy to fit -in many cases, you won't 
; even need a soldering iron. If you've 

: dropped your cordless handset and its 
| : telescopic aerial has broken, then 

| § you'll be pleased to know that Maplin 
: stock a range of standard 

| : replacements. In many cases, fitting 
| : the new aerial won't even invalve 

; opening the handset. 


| FAXES, 

| AND F; 

: Despite the increasing use of E-mail, 

}: facsimile (fax) is still popular as a 

- Method of instantaneously sending 

| : documents around the country — or 

|: planet. Sales really began to take off 
| | with the postal strike of 1988, and 

: more recent disputes have also 

: demonstrated the value of fax. 

: Although they are seen as a business 

; tool, domestic fax has its value. You 

. can send letters to friends or family 
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abroad; even if such people don't have 


A range of fax machines are 


(for multiple pages), greyscale support 


Maplin’s base model, the BT DF50 


while the Betacom range 
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MUL7T/VD23A/MU18U, respectively) 
incorparate an inkjet-type printer 
mechanism that will take regular A4 
photocopier paper. The real advantage 
of a plain paper fax machine is that 
received documents don’t discolour or 
fade with time. Betacom's top-of-the- 
range PPF8OO is particularly 
interesting in that it can be interfaced 
to a PC — theve’s an RS232 port round 
the back. As a result, it can be used 
as a black-and-white scanner or a 
printer. Faxes can also be transferred 
into and out of the PC, a system tn 
which the PPF800 is essentially used 
as a fax/modem, 


Matorala VoiceSURFR (KQ16S) provide 
the best of both worids. 


you've got an Internet dial-up account 
— the VoiceSURFR's support for the 
latest KS6 madem speeds makes the 
mast of Net access. You can also fax 
directly from a computer program 
(such as a word processor}, 
eliminating that time-consuming 
intermediary printing stage. Received 
faxes can be viewed on screen, or 
printed. Alt fax/modems ship with user- 
friendly fax applications, most of 
which are designed to run under 


Windows. These proframs, an example : : : “pent 
: equipment in any situation when you 


>. can't predict when a fax will arrive. 

: Gne such instance is the home office. 
: An increasing number of people are 

: opting to work from home, and that 


of which is Delrina’s WinFax, include a 
virtual printer driver (to allow faxing 
directly from applications), a dialling 
directory and fax viewer. 

The main problem with fax occurs 


GL SOME TELECOMMUNICATIONS 


MESNINC BOE 





—_— 





: when you have only one phone line. If 
somebody tries calling and the fax 

: machine is left plugged in, then they 

: Will be treated to a series of horrible 

: bleeps as the machine tries to 

: negotiate with its non-existent 

= counterpart. Fax machines with built-in 
: telephones (or fax-modems with voice 
: support) are intelligent enough to 

= recognise the nature of the incoming 
: call, and route it accordingly. Stand- 

: alone fax machines (particularly the 

: Older models) and many fax-modems 
: don't do this. 


If you don't want to run to the 


expense of a second line ora 
Fully-blown fax/modems, such as the : 


replacement fax machine, then there's 


: an alternative. The Avro Pacific Fax 
> Friend (YDG61R, reviewed in the 
Communicating by e-mail is possible if ; 


December i997 issue of Electronics 


: and Beyond) is an automatic fax 

: switch — a box of tricks that accepts 

> connections from fax 

: machine/fax/modem, telephone and 

: BT wall socket. its sole purpose in life 
: 15 to ensure that phone calls are 

: routed to the telephone socket, and 

: everything else to the other socket. 


| THE HOME OFFICE -. 
_ AND A USEFUL TIP 


The Fax Friend is an essential piece of 
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includes sub-contractors and 


: freelancers — the growth employment 
: trend of the 1990s. Employees can 

: save on travel costs, and — 
: children are involved — nursery bills. 


tf small 


Pius, there's the added advantage of 


: reduced stress. Many employers are 

: keen to encourage working from homes 
: — or ‘telecommuting’, as it is now 

: fashionably known, They save on 

: expensive office space, plus all of the 
: associated hidden costs. In many 

: cases, employees will offer computer 

: and other equipment to patential 

: telecommuters. 


Two lines are undoubtedly better 


: than one, however. One could be 

: reserved for incoming calls, and the 

: other for faxes, outgoing calls and 

: internet access. Not many peaple are, 
: however, aware that the added 

: advantages of a second iine might end 
: up being completely free! All around 

: the country, cable networks are 

: springing up. All offer to undercut BT's 
> calj costs — whenever BT cuts its. 

? prices, they claim to not only follow 

? suit but go a little bit further. BT offers 
: aschemé, known as Low User, in 

: which line rental is greatly reduced in 
: exchange for slightly dearer calis. 


i pay around £10 per quarter —in 


; other words, just over £3 per month - 

: on the BT scheme, because | use cable 
: exclusively for outgoing calls. 

: Telecommuters tend to make a [ot of 

: calls, and the call savings yielded by 

* cable will pay for you to keep your BT 
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liné, moving it to the low-user tariff and 
restricting it to incaming cails only. My 
local provider, Telewest 
Communications, gives me a high user 
rebate — a ‘carrot on a stick’ for heavy 
Intemet users! Other cable operators 
offer similar incentives. Some cable 
companies are currently waiving 


installatian charges to improve takeup,- 


particularly in recently-passed areas. 
Another advantage of this approach is 
that you get to keep your BT number! 


| ANSWERPHONES 


Answerphones are desirable items for 
domestic use, but essential for 
teleworkers. You can leave a cryptic 
message if you don’t want callers to 
know you're not in, or list other ways 
In which you can be contacted {mobile 
or pager numbers, for example}. 
Answerphones are capable of doing 
more than simply taking messages in 
your absence. They help you screen 
calls, so that you don’t have to speak 
to somebody you don’t want to. 
Decent-quality answerphones are now 
inexpensive items, and in some cases, 
they're built into cordless phones and 
fax machines ~ helping to cut down on 
plates of spaghetti and clutter, 
Maplin’s budget answerphone, the 
Binatone Telecorder (83543), records 
messages onto microcassette tapes. 
Impressively, you can access your 
messages remotely — and it will even 
let you know, through the number of 
rings given before answering, whether 



















: you have messages or not, If you count : 
: More than a certain number of rings, 

: then there are no messages for you and 
: you won't have to waste your phone bill 
: {or somebody else's) finding this out. If: 
: you allow it to answer, you have to enter : 
: @ unique code number on the phone 

: (which must be a DTMF type} to access 
: your messages ~ this prevents your 

: business from being broadcast to 

; anybody who happens to call you. 


Other answerphones store messazes 


: in non-volatile RAM, rather than tapes. 
: The advantage of these is that callers 
: don't have to wait to leave a message — : 
: with tape-based answerphones, there's 
: a delay after the outgoing message 

: while the mechanism spools the tape to 
: the end of the jast recorded message. 

: lf your answerphone does use tapes, 

i incidentally, then it’s important to clean 
: the heads, pinch raller and capstan 

: periodically. Answerphone 

: Manufacturers also recommend that 

: tapes are replaced annually — with all 

: that spooling, they're subjected to a lot 
: Of wear. Maptin sells both cleaning kits 

: (AS73Q) and replacement tapes | 

: (BDGEQ) for answering machines that 

: US€ microcassettes. Regular 

: Maintenance is preferable to the 
possibility of lost messages... . 


The Olycom A500 (MU74R)} isa 


y unique piece of equipment. After 

; | Somebody has left a message, the 

: AS5OO dials 1471 — now available on 

: pretty much all exchanges — and 

: records the response, As a resuit, you 
: Know the number of the person who left : 
: the message — handy if they forgot to 

: mention it! - and the date/time on 

: which it was recorded. Other 

: answerphones, such as Betacom's 

: Swift (YD41U) have a simpler system 

: that leaves a time stamp after the 

: Message — they incorporate a clock and 
: Speech synthesiser to this end. 


The D-i-¥ Telephone System is 


- supplied in a kit with cable and 

: telephone sockets. A more 

: comprehensive small-scale exchange, 

: the Omnicom FS2828 (YEi5R) will work 
: with up to two lines and eight 

: extensions, making it a better choice 

: for small businesses. Additional 

: features provided by the FS2828 

: include interfaces for smoke alarms 

* and electromechanical door jocks, and 


@ speaking clock, 
If you don't need the features 


provided by an exchange but would like 
: additional phones around the house — 
: In the bedroom or study, for example — 


then why not consider an inexpensive 


: extension kit? These consist of a 

: length of cable, a wall-mounting socket 
: and an adaptor plug that allows the 

: original phone to he simultaneousiy 

: plugged into the master socket. If you 

: Just want to temporarily extend the 

: Cable on your existing phane so that 

: you can take a call in the garage, for 


example, then trailing extensian cables 


: are perhaps a better bet. One 
; extension cable (15 metres, YT15R)} is 
: Supplied in a reel for easy storage, 


Other accessories available from 


: Maplin include sockets, cable, external 

: ringers (with illumination for the hard of 
: hearing), multipte-socket adaptors, 

: telephone recording adaptors, 

: telephone amplifiers and DIMF tone- 

- dialling pads (for accessing telephone 

: banking and mail-arder ordering 

: systems from older phones). if you want 
: to know who's calling you befare you 

| answer, consider the Betacom Preview 

; 1 Caller ID. With this, the number of the 
: Caller is shown on a LCD screen. To take 
: advantage of the Caller iD service, a 

: nominal subscription is normally 

: Tequired by your telecoms company. 


: ALL ABOUT REN 


: Unfortunately, you can't connect an 

: unlimited number of devices to a phone 
: line. Somewhere on the equipment, 

; along with the BABT symbol, you should 
; find something fike "REN=1'. REN 

: Stands for Ringer Equivalence Number, 
: and is a user-friendly way of describing 
: the amount of current required fram 

: the line to activate the ringer. The 

: higher the number, the more current is 
: needed. A phone line can only-supply 


_ EXCHANGES, EXTENSIONS | 
_ AND ACCESSORIES 


: Another piece of telecoms hardware of 
: interest is a miniature exchange. The 
: Maplin D-i-Y Telephone System (KC60Q) : 
: is ideal for use in home offices. It 
: allows users with only one telephone to | 
: Make, receive, hold and transfer calls’ 

: in complete privacy from any of up to 

: four different locations. Features 

: Include inter-extension intercom, the 

: ability to monitor a baby (leave the 

: relevant extension phone’s handset off 
: the hook), fax compatibility and a ‘ring- 
: Me-back’ facility that requests users to 
: cail you when they get off the phone. 


so much ringing current — if the load is 


: too great, then reliable ringing won't be 
: guaranteed. If you add up all of the 

: RENs, they shouldn't exceed 4, 

: Telephones aren't much of a problem ~ 


the RENs tend to be 1, or even 0-5 in 


>. 50me cases. 


Older fax machines are a little bit 


: More troublesome; their REN of 3 

: means that there isn’t much drive left 
: for anything else other than a 

. telephone. Fortunately, newer 

: equipment is much better In this 

: respect. Second-hand fax machines 

: are offered at very tempting prices at 

: boot sales and although they don’t 

: tend to offer the facilities or print 

: quality of newer models, they may still 
: appeal to those on a limited budget. In 
:; such cases, it is worth noting that an 

: automatic fax switch, such as the 

: aforementioned Fax Friend will also act 
: as a REN buffer. A fax switch places a 
: low foad on the line — typically REN=1 
_ — regardless of the combined total of 

: the fax and telephone connected to it. 
= The mini exchanges mentioned earlier 
: also provide REN buffering. 
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HoTMetaL Pro 4 


tf you're into creating your own Web pages, look out for the Jatest version 
of a very good program. Over the years, HoTMetal Pro has matured from a 
fairly basic (and quite limited} HTML editor into a fully fledged Web page 
creator with full WYSIWYG (What You See Is What You Get) support. In 
truth, HoTMetal Pro has always been a capable HTML editor, at each stage 
of its life abie to create HTML pages that fully utilised the pawer of the 
HTML standards that prevailed at these times. Previous Incamations, 
however, never quite did that in a truly WYSIWYG way. indeed, elaborate 
pages in earfier versions wauld be cluttered with HoTMetaL Pro tags, which 
aften defeated the program's own objective of making HTAIL editing easy. 
Version 4 of HoTMetaL Pra brings the program right up to date, with the 
ability to switch between a full WYSIWYG display {without HoTMetal Pro 
{aps}, a tagged display, te a pure HTML coded display. The result is that 
the program can be used equally by modern Web page designers who work 
in a graphically-orientated way, and those die-hard eggheads who prefer to 
work With pure HTML code, stepping off at all paints in between. It's nat 
the easiest of applications to get to grips with, but it certainty is powerful. 


Hot Stuff 


56k-bps modems are starting to pop-up all over the place these days, 
despite there being no MJ ratified standard yet. Most modems it appears, 
aré using the k56fiex technology developed by Rockwell and, to match, 
most Intemet service providers are at least providing trial connections with 
that technology. Many modems now avaliable also have voice abifity, in 
that voice messages can be taken (Say, aS an answerphene) and many 
provite messaging to multiple mailboxes, depending on the software 
minning on the computer the modem is connected to. 

To date, though, all conventional modems require that the computer 
they're connected ta be tumed on — after ail, how can the computer 
recelve a fax, or answer the voice call if #’s not? Well, Olicom's brand-new, 
piping-hat Self Memory range of modems features Intemal memory that 
allows storage of incoming faxes and voice calls, even when the computer 
is tumed offi Then, when the computer is tumed back on, faxes can be 
downloaded or calls directed to voice mailboxes. In this stand-alone mode, 
the 2M-bytes of intema! memory means the modem can receive and store 
vp to 20 minttes of voice messages, or between 50 and 100 fax pages. 

An intemal! jaudspeaker and microphone allows your answer machine 
message to be stored, and the received voice messages {c be listened to, 
as well 26 allowing full speakerphone capabilities. Voice calls can be 
listened to without the computer being on, and can be retrieved remotely. 
Calls and faxes aren't fost in the event of a power supply fallure. As if this 
were not enough, all this is supported in a device measuring just 
64x104*40mm. " 

While the Self Memory 33600 model supports the IM/-T V34+ standard 
for 33-6k-bps data transmission and ts fixed at that, the Self Memory 
56000 supports the Reckwell kK56fiex technology accarding to its internal 
flash memory, so can be flash upgradeable as and when the final standard 
is ratified. Avalfabte in all good retail and mail order outlets, these 
modems are not to be missed. Windows and MacOS versions are available. 
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yell, che Yellow Pages 


went. yelh.co.uk 


Launches 
30,000 
Businesses 
on the Web 


web site at 


has Jaunched the first 


: 30,000 new web sites 








for companies who have already Aes up the offer of a free web site, 
This is the first wanch of response to a mailing: campaign, which is 


being issued ta ail 1-6 million businesses fisted in Yellow Pages. ‘The 
: mailing offers a free one-page web site.an Electronic Yellow Pages. 


Businesses may contact (0800) 935569 to request a free web site. 
Information an further acivenising options can be obiained through 
(0800) 777499 or by e-mail at-eypsales@’vellowpages.co.uk. 


BT Cuts Costs for ‘Schools 





Accessing the Internet 


BT at ww. bt.com has slashed 
thé price of Internet access to 


alex schools across the 


country access to thé Intemet 


for £445 a year. The service, 
using ordinary telephone 
lines, will allow unlimited 
access far up to 10 hours 
every school day. 

BT is also to offer low cost 
high-speed digital access to 
the Internet using ISDN lines 


: for £790 a year. This will also 
: give unlimited access 

: between 8am and 6pm on 

: ‘school days. There will be no 
{ separate connection charge- 


Currently, only 6,000 


> schools in Britain are 

: connected to the Internet. 

> Prime Minister, Tony Blair, has 
? a ser tarpes of geiting all 

: students connected via the 

: Internet by 2002. 
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Browserwars.com Provides News from Front Line 
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In the beginning, it.svas 
mainframe versus deskiop, 
then the PC versus Macintosh. 


Now, the online community is 


bracing itself far the next 
bade in the great technology 
war: Microsoft Internet 
Explorer 4.0 versus Netscape 
Navigator 4.0. It's the Batlle of 
the Browsers and ihe winner” 


will derermine the’ standard for 
accessing the World Wide Web. : 


BrowserWars.com fram 


‘CompuServe ac 


ww. browservars .com 

% an independent web 
site dedicated to providing 
an unbiased source of: 


:|_ information and expert 


analysis for Internet users 


: trying to understand which 


browser is best for them. 

The site features message 
threading..a system of posting 
messages and replies, aswell - 
as in-depth editorial coment 
fram. recognised industry 
experts such as Will Zachman, 
a US-based computer and 
communications analyst. 

Speaking to Electronics and 
Beyond, Zachman said. “There 
are loyalists in both camps, 
anc we are. counting on them . 
1 put both browsers to task. 
No one will be tougher critics 
“than actual users; they're the 
shack troops in this war". 








Jupiter Predicts Service 


and Social Markets for Chat 


AltaVista Unveils Largest and 
Freshest ‘Web Index 
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A new reporrRevenue 
Prospects For Online Chat’ 
from Jupiter Communication 
‘al Wav. jup.com, the Internet 
tnalvsts, recommends that 
businesses consider adding 
chat rooms to augment their 
Web site services with 
publisherto-user 
communication, in-addition 
to rooms where users talk : 
amongst themselves. This : 
type of communication will : 
not only foster better client 
relationships, but algo aidin = 
marketing products, closing 
sales, Competitive positioning, 
and building communities. 


[interne] chat market is 

: growing in different 

: directions. Social chat has 2 
definite place as a value-add 
on niche-interest Web sites 
and large aggregators. 
However, this application is 
also becoming a great asset in 
terms of improving customer 
service and promoting cross- 
sell opportunities”. 

The report also notes that 
the chat market is stil 
evolving with instant 
Messaging applications 
playine's large role in the 
common perception and 
usagé of char: Almost dne- 
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. Speaking to Electronics : quarter of the online - 
and Beyond, Kate Doyle, ? audience use these 
an analyse at Jupiter : applications coday; Jupiter. 


Communications and author 
of the report said, “While 

there is significant interest in 
social chat environments, the 


predicts that this usage will 
grow dramatically in the next: 
few years, surpassing that.oF 
chat rooms on Web sites. 
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Sun Sues Microsoft for Java Changes 


Sun at Www. 5un.coMm, which has licensed its Java language to Microsoft 


at waw.microsoft.com anc other computer companies, is suing 
Microsoft on the grounds that Microsoft's new Explorer 4.0 software 
has misappropriated Java by deviating from the formal standard. 

The suit charges Microsoft with unfair competition and interference 
and requests financial damages as well as an injunction against further 
shipment of Explorer 4.0 until Microsofi adds two components of Java 
which it did nor include-in that software, | 
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AltaVista, at 

wid. abtavista.com, 

has unveiled a larger index, 
an accelerared program for 
index refreshing, and a series 
of ageressive anti-spammiig 
measures, 

Now conraining 100 million 
pages; the new index is three 
times the size of the previous 
AltaVista Search index, and 
caniains virtually no duplicate. 
pages: Monthly crawls.of the 
entire Web‘and continuous 
purbing of dead Jinks, ° 
duplicates and index spam 
are aimed at maintaining 
AltaVista’s leadéxship in Web 
search services. 

Currently, the AltaVista 
Search service delivérs 26 
million searches pér.day. with 
more than 400 million.page 
views. The service has 18 
million unique users per. 
anonth, which makes if one of : 
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the most popular sires on the 
World Wide Web. 

With new sofiwvare 
enhancements and continuous 
crawling, the AltaVista Search 
SENvice now indexes up to 10 
million pages per day: This 
provides Web users access to 


. the freshest, mast accurate 


results and greacdy reduces the 
possibility of dead links and 
itrelevant marches. 

Fach day, the AltaVista 
search service visits URLs 
subntitted by users, evaluates 
them against anti-spam 
guidelines, and adds the 
pages overnieht co the index. 
In addition, AltaVista 
continuously crawls and 
indexes the 2,000 most active 
sites on the Web as well as 
selected public service and 
government sites to provide 
even fresher search results 
for the most popular sites, 
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TV First Choice f 
for Non-PC. Online 
Services 


Anew report from Ovum, the 
industry IT analyst, released this: 
month maps the-development 
of network computing in the : 
home, According to.Ovum's i 
latest report, ‘Nenvork 
Computing: Opportunities for 
the Consumer Marker’, 
penetrauon of networking 
computers in the home will be 
closely ted to.che development 
of the TV and the launch of 
digital services, enabling access 
to network-based information 
to expand dramatically. 
speaking toa Electronics and 
Beyond, fohn Davisen, Ovurn : 
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senior consultant and co-author 
of the report said, “Most people 
ioday use 2 personal computer 
as the access device for 
receiving online information, 
however, PCs are relatively 
expensive and complex. The 
complication of setting up and 
managing the system and 
ensuring the software is up 1G 
date is 2 daunting challenge io 
the consumer. The user 
interface needs 10 be more 
familiar'to people. We therefore 
believe that the TV will be the 
first choice as a vehicle fora 
non-PC data access service”. 

For further details. check- 
WW. OVLITE. COM. 

Contact: Ovurn, 
tel: (Q171) 312 7258. 
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UK's First Internet Bookshop Goes Live 


foie id GUr CUSloinie 
The frustration of finding a 

book when you don’t know 
the author, the cide, or even 


incorpomites an intelligent ; 
search capabilir, allowing 
CONSUMED [O.search Over 4 






Though The Bock Pec s 13 amicoring neverealy we are St) 
Caring out ast dra lbany, te5cng and assorted freshly 
Toothes 50 yOu Pay erperiance Varia ln DRE eS. 
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both, is at an end, thanks to 


The Book Pi@ice at ? ddle or keyword irom the 

www. thebookplace.com, i book. For oample, by entering 

the UK's most comprehensive : the keywords.“Mr Darcy’, Book Visit the sfte without registering 

Intemet bookshap. > Pi@ce will rewieve Jane ~ AB arezd'are tidely accesaie iat you dont otto see al 
The Book Pi@ce ? Austen's “Pride and Prejudice’, we nave medias 


million titles using an author, 










i whilst entering ‘Gandalf’ or Reviews and synopsis fom 
i ‘Bilbo Baggins‘ will bring back the publishing industry Book 
: the Tolkien classics. Data tate database have been 
i Virtual bookshops are not a made available to consumers 
> new phenomenon on the via the new site. 
: Web: US-based Amazon.com, In. addition to searching for 
Cengrecalatiess (2 Tek aye Heating : ‘al Www. amazon.com launched titles and reviews, visitors to 
- gotten Mee de pane ins eke, earlier this year, claims to The Book Pl@ce can choose.a 
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offer a citalogue of more 
than 2:5 million tides but as 
yet, fulfilment is currentiy 
limited mail order distribution 
in the US. 

A massive database of aver 


OSG eats eet P tear bee 


supplier, placé an ordér, and 
monitor the srarus of the 
order, The: Back Pi@ce’s 
supply partners; Dillons, 


-Hanimicks, Peers Booksellers 
and The PC Bookshop, fulfil 


ae eae a Fis, moce gent radeg nc Feeemeie 1:2 million book titles Jics at ss orders placed via the Web site 
ceree-Ft +-) = wtorix, =< = Bie Sy = ' = = : im, : ce | 
aiailin of tees fet addy ecdreg menace 5 Sot books esSit Sins the heart: of The Book Pi@ce, a by.mail. 

os 8 : standard MacOS § comexnal mentr : one word for ihem — eval! 
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feature. Thus, with a click of a 


Once the utility is installed, the 


? mouse, you cin scan through textto ; Apple Dar Detectors Contro! Panel 
Macintosh operating system MacOS : fistany URLs in a contextual menu, | aa you 10 specify URLs of !! 
& already have a wonderful and then forward chem in various npes linked to various selectable 
unmatched set of Intermet tools on LR belgeaetabdstemahit 


their computers. However, a8 ever 
hiuting the ground nunning. Apple 
has just released a new utilityas an 
arid-on to MacOS & called Interet 
address detectors (ADs). The uiilicy 
combines 4 sather neat facility; 
automatically searching through any 
Diack of selected text 16 detec any 
occurrence of URLs, with the m-builr 
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selected ways 10 linked programs. in 


this wav. you can bookmark selected 
URLs in Netscape Navigator or 
Microsoft internet Explorer, or 
gencmie a new email to a selected 
e-nail address, or even send the e- 
mail address to your e-mail 
program's address book. Intemet 
address detectors are so powertul, 


yer so simple 10 use thar there's only : 
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applications, Other program makers 


: have already realised the power af 


Internet zddress detectors, and have 


ready staried réleasing nex 


versions of (or plug-ins to) programs 
fo lake‘advantage of this immensely 

powerul iecilin: Download Inremet 

address derectors free from 

http: //www.macos.apple.com/m 

acos8/iad/. 
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| a ee men, 7 how theywork, and n i Rte / i inet i Pia 
= : 3 cities fhatever reasan. i” F aoa | tp: Hwee, nion.com , 
aa : : the Raitive they iB. 
: ifyou are one. of the : significant ¥ Dt see The Onion. This fs, for’ 
: : can do. Notably, the fact that; 
is tan 10 E aithpiter Te itens ya want of a beerterm,.a néws 
jes experience, say) bis : multiplying so rapidly (the site that looks at-happenings. | 
JES TSATES computer viruses, a 200K) : first documented virus was - from a very different angle £0 
starting paint for information ¢ 11987, while there are now > conventional news sites. 
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Slephen Waddington, tums iforpmonger lo 


gyve us 2 Nuts ‘and Bolts Review. 


Part 5 of Security Electronics 
Systems and Circuits by Ray Marston 


‘cavers infra-red light beam and PIR 


movement detector circuitry. 

The Wwelfth and re part -of Greg 
Grant’s What's in a’ Name? senés looks 
a’ the achievements of one of the niost 
fifted eleclronics engineers‘of this 
ptm de ‘Alan Dower Biumitein 
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nfortunately far me, I 
stactec! with MS Das, 


since Windows™ wasn't 
even 2 ovinkle in Mr. Gates’ 
eye! To be able to print a letter 
(assuming you had worked out 
how to berin typing it in the 
first place!!}, you necdec to 
know a complex series of 
keystrokes involving tots of the 
‘F’ keys and crossing of the 
fingers. Now, it's just a-matter 
af ‘paint and click’. 
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by. Ruth Hewer 


@ Seieci Start, Programs, 
Accessories and Paint, This 
will open up the paintbox 
for vou. Select Edit and 
Paste and the 
image will appear 
on the page. If you 
Want tO Cur the 
object up or just 
copy one specific 
bit, use the s¢leci 
option on the 


BSE aan 





I have to say that with the toolbar: _ 
dawn of Windows, I took to Hello there. My name is Ruth Hewer 2 @ Once yar have 
computing like a duck to water 


‘and I shall be here every issue to 
assist you with any PC software 
problems. Like many people, when I 


selected the bugon, click 
and drag round che irem you 
want to cur A dotted tine 


T found it all so easy and L 
totally lost my fear, With this 
new confidence, I decided to 


tackle the computer [ had at will appear around the 
home, moving files, deleting ff rst e€ncou ntered a computer, it coul ad object. Select Edit and Copy. 
files, losing files... ltwasearly + gaue been described as ‘fear at first The object you have selected 


one morning when | named on 
my PC and it juse flickered 
dimly at me and proceecied to 


is now ready co be pasted 
into Word, Excel, 
PowerPoint, ete. Fust 20 mo 


sight’. Iwas petrified to touch 
anything as everyone Rept telling me 


ee nec cotk E that you could ‘wipe the hard disk’ thea pp beste: paclkaie ai 
swear if ¢ P select Edit and Paste, and ine 
laugh, that one clicl!S I decided with O71 foul Reystt oke! object will appear. 


that | should perhaps invest in 
some lessons. 

‘The lessons encouraged 
me £0 lear mare and i 
eventually became a trainer 
miyseif. | have spent many a 
happy mament irving to 
convince a technophobic MD 
that ‘double-clicking’ the 
mouse should be dine slighdy 
quicker than click ..... click. 
Or training otherwise inteigent 
peaple who collapsed into fits 
of hysteria if asked to rouch 
a bution chey were not 
familiar with! 

So, now I have-been asked to 
perform in the role of.‘disk 
doctor’. Tam here to assist you 
with your software problems. 
Fach issue 1 shall be 
entertaining you with tips anc 
tricks to make your computer 
life far more enjoyable. [ shall 
also endeavour to answer tny 
cfuestians you may have. All 
questions can. be sent by the 
power of e-mail, but for those 
af you, who have not yet 
explored the realms of the 
World Wide Web, good alti 
Royal Mail, or ‘Snail Mail’ as ir is 
known, is just as pood. The 
appropriate addresses will be 
given at the end of this article. 
Just 2 tip though, this will not 
be a *help-desk’ service and we 
CAMNOL puarantee an answer for 
every question pul [0 us; we: 
shall select che more common 


problems or unusual ones and 


answer them in the articles. 
The software programs 
which I shall be covering will 
he Windows 95.and 3.11, 
Microsoft Office, including; 
Word, Excel, PowerPoint, 
ACCESS, Outlook and hay to 


> tae 


copy, paste.and merge 
beiveen applications. 

Now! Onto some hints and 
tips. Let's start with some 
Windows $5 do's and don'ts. 

A lot of people have the 


: latest in screen saver 
: technology and I have.seen 


many computers with dogs 


walking around the screen ant 


COWS flyi ving through the air. 


: This is all very interesting, but 


on some computers, [see no 
screen Savers at all. 1t is very 
important that you use 2 
screen saver, atherwise your 
screen wil] become damaged 
after 4 while. To activate a 


: screen saver, use ihe following 
: SLeps: 


@ Click on the 5 


z -_ Stal 
Srart butron 


@ Click on Seatings and select 
Control Panel; the following 
will appear: 





@ Sciect Display. the following 
dialog bax: oH) 
will appear: cee 
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i @ Select Screen Saver, the 
isllowing dialog box will 
appear: 





¢ Click on the drop down 


arrow tO select the scrcen 
saver you require. If vou 
click in che box marked 
‘password protected’; this 
will enabie you tO sét.2 
password so that no one 
can do anything on your 
computer once the 
screensaver is activated, 
without the password. You 
can change the seuings. 1f 
vou have an option called: 
‘scrofling marquee’ or 
‘marquee’, yOu can setup a 
screen saver, Which will 
provide a message. 
Alot of people ask me how 
lo copy images on the screen; 


: this is a very easy and effective 
: way of copying what you have 
: on the screcn and using it in a 
: document. 


= @ Once you have the image 


on the screen that you 
Want to copy, press te 


Ale + Print-Screen button on 


the keyboard. This pastes 
the image onto 2 clipboard 
and holds it there unl you 
want to use it. 


Finally in his issue, I will 


: show you haw to ger your 

i ‘computer to automatically 

? Open the programs you use the 
; mostwhen you turn the 

: computer on. You need to 

: Select che programs you want 


ko apen and put them into the 


startup folder. 
: @ Click on Start, select 


Windaws Explorer. 


@ Click on the program you 
Want (6 open automatically, 
to highlight it. 


@ Select Capi: 


@ Open the folder Wintlows. 
: @ Open the folder Starr Menu. 
: @ Double click on the 


Programs icon. 
@ Poubfe cick on the 
Starcup ican. 
A folder will apen and you 


> will be able to see all the 


programs which automiaiicaily 


; open each dime you siart up 


the computer. 


@ Click on Paste. 


The new progrant will now 


? anpear in the folder, From now 
: on, every time you start up 

¢ your computer, that program 

: will open automatically: 


If you have any queries. 


: please feel free'to contict us 
: gither direcly via 

| Maplin Electronics PLC., 

: BO. Box 777, Rayleigh, 

‘i Essex $52 8LU 

=. or via the Internet at 


ruth@map! in.demon:co.uk 


and I took forward 10 hearing 
* from you. 
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